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Congratulations to Institute of Graduate Studies on the continuous efforts to publish the 10th issue of the 
Doctoral Research Abstracts which showcases the research carried out in the various disciplines range 
from science and technology, business and administration to social science and humanities.
This issue captures the novelty of research contributed by seventy (70) PhD graduands receiving their 
scrolls in the UiTM’s 85th Convocation. As of October 2016, this year UiTM has produced 138 PhD 
graduates soaring from125 in the previous year (2015). It shows that UiTM is in the positive direction to 
achive the total of 1200 PhD graduates in 2020.
To the 70 doctorates, I would like it to be known that you have most certainly done 
UiTM proud by journeying through the scholarly world with its endless challenges 
and obstacles, and by persevering right till the very end.
This convocation should not be regarded as the end of your highest scholarly 
achievement and contribution to the body of knowledge but rather as the beginning 
of embarking into more innovative research from knowledge gained during this 
academic journey, for the community and country.
This year marks UiTM’s 60th Anniversary and we have been producing many 
good quality graduates that have a major impact on the socio-economic 
development of the country and the bumiputeras.
As alumni of UiTM, we hold you dear to our hearts. We sincerely wish 
you all the best and may the Almighty guide you to a path of excellence 
and success. As you leave the university as alumni we hope a new 
relationship will be fostered between you and the faculty in soaring 
UiTM to greater heights. “UiTM Sentiasa di Hati Ku”
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The inconsistent performance of the public project delivery has 
spawned the needs to research and identify the underlying issues that 
affect the public project management capability.  One essential finding 
contributing to this issue was the absence of a commonly recognized 
Reference Framework (RF) for the public project management.  It has 
been conceived that the absence of such RF has resulted in the inadequate 
provision of the public project management standard of procedure (SOP) 
that has in part contributed to the poor performance of the public projects 
as been highlighted in series of the Auditors’ General Annual Report for 
the year 2012, 2013, 2014 and 2015.  This research aims to propose a 
commonly recognized project management RF that can be used to assist 
in designing and identifying the provisional needs for the public project 
SOP.  Mixed method approach has been selected as the main method 
for this research which adopted the sequential exploratory approach. 
Interviews and questionnaires survey are the main tools used for the data 
Within the theoretical concepts community participation has been used or 
explored in many fields as an approach for conflict resolution. In the field 
of natural resource management, recognising the rights and responsibility 
of local community neighbouring to natural areas has become vital to 
complement the traditional management approach especially in protected 
area management.  One of the prevalent issues in the field of protected 
area management would be the relationship between the protected area 
and its neighbours.  This bittersweet relationship is loaded with protected 
area management theories and principles adopted by most management 
agencies mixed with the moral, values and norms of local community 
who often reside within or in close proximity to these protected areas. 
This thesis explores the dynamic of participatory approach in protected 
area management.  This thesis deals with the long overdue issue of 
local community versus protected area, by exploring one example 
pertinent to Malaysia which is the Taman Negara National Park and 
its neighbours.  Briefly, it intends to examine the issues, concerns and 
opportunities of participatory approach in protected area management in 
Peninsular Malaysia.  Specifically, it examines the benefits of community 
participation and its relationship with community acceptance on the types 
or levels of participation suitable in protected area management.  One 
primary case has been selected for this study which is Taman Negara 
National Park, Pahang, Malaysia.  A total of 290 respondents from ten 
1
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collection.  The respondents are mainly professional practitioners within 
the construction industry who is actively involved in the management 
of projects.  Collected data has been analyzed with the assist of data 
analysis software namely N-Vivo, Winstep (RASCH) and Statistical 
Packages for Social Sciences (SPSS).  From the result of the analysis, 
a working framework has been produced and the framework is further 
validated and tested through two focus groups discussion and through 
training module adequacy assessment.  The findings conceived that the 
framework is appropriate and can be proposed to be used by the public 
project management to assist in designing new SOP, and also it has been 
accepted that this RF can also be applied for the general practice of 
project management.  
villages consist of seven Malay villages and three Orang Asal villages 
neighbouring to Taman Negara National Park, Pahang were selected and 
interviewed face-to-face using a questionnaire.  The data were analysed 
using discriptive statistics, factor analysis, and Partial Least Square SEM 
(PLS-SEM) technique.  Drawing from the empirical evidence gathered 
from this study, the findings are: 1) community participation in TNNP 
management is very minimal and at a lower level of participation, 2) 
economic, social, legal and institutional, and attitudinal benefits tested 
as benefits of community participation do have significant influence to 
the villagers’ acceptance on the types or levels of participation suitable 
for TNNP management.  Legal and institutional benefit is the benefit 
that influences villagers’ view the most on community participation in 
protected area management. Overall, it can be concluded that as the 
benefits of community participation among local community improve, 
their acceptance to participate in the highest level of participation also 
increase.  This information may be of use in addressing the policyrelated 
issues concerning the roles of neighbours and the management of 
protected areas in sustainable development. 
FACULTY OF
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Geoid is vital information in the determination of orthometric height via 
GNSS levelling. Based on the ellipsoidal height observed by GNSS, the 
accurate orthometric height can be easily computed by adding precise and 
accurate geoid model information. This will particularly enable the users 
to replace the traditional orthometric height determination techniques to 
become faster and more cost effective. The Peninsular Malaysia Seamless 
Geoid Model 2014 (PMSGM2014) is the first geoid model computed 
based on the Least Square Modification of Stokes’ (LSMS) approach. 
In spite of the available land observation gravity data is sparse and not 
well distributed, however the PMSGM2014 is successfully constructed 
as accurately as possible. Based on the literature review, the LSMS 
is the most appropriate approach in determination of geoid model. 
However, even with a good approach, the accuracy of the geoid model 
is totally depends on the quality of the data. In this study, development 
of gravimetric database is the priority because of an accurate data is 
required in determination of geoid model using LSMS. The procedure for 
evaluating, selecting, removing blunders, combining and re-gridding the 
surface gravity anomalies from land observed gravity, marine ship track 
and Global Geopotential Model (GGM) and Satellite Altimetry model data 
has been developed. The cleaning and quality control for the gravimetric 
database was based on the cross validation approach combined with 
Very few studies examined the relationship of the street patterns (or street 
layouts) and crime. Amongst those who looked at the relationship between 
street patterns and crime, movement of people in the street appeared to 
be related. Nevertheless, the explanation to how crime is affected by 
movement in the street appears contradictory. It has been suggested in 
a study that crime is higher in the more used streets (integrated spaces), 
whereas in another, it is higher in the less used streets (segregated spaces). 
Even within space syntax-based studies, which looked at the relationship 
between crime and spaces (different street types), concurs it is generally 
safer in the more used streets (integrated spaces). The syntax-based study, 
which used a robust technique of computer analysis that allows spaces 
to be analysed quantitatively, suggested that spaces interact together to 
influence crime so that burglars select the most vulnerable spaces within 
an area. It was deduced in that study, a safer layout would be one that have 
interconnected or integrated through streets, with dwellings facing out on 
to both sides of the streets. The main aim of this study was to examine 
the correlation of grid-like layouts on burglary rate and how different 
variations of grids affect the probability of burglary in that area. Six 
neighbourhoods in a local council area in the Klang Valley were selected 
based on common attributes. A combination of two-stage analysis: the 
3
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Kriging spatial interpolation method. The limits of Peninsular Malaysia 
Gravimetric database are Latitudes S 30 00’ - N 100 00’ and Longitudes 
E960 00’ - E1080 00’.The gravimetric geoid model for the Peninsular 
Malaysia was computed based on LSMS with Additive Correction 
(AC). The geoid model estimation was firstly computed based on 
the optimal condition modification parameters (M=L=180 degree/
order, Ψ0=30, and σ∆g =10mGal). Thereafter, the Additive Corrections 
(Combined Topographic, Downward Continuation, Total Atmospheric 
and Ellipsoidal Correction) were added to the estimation geoid height to 
produce accurate gravimetric geoid height called Peninsular Malaysia 
Seamless Gravimetric Geoid Model 2014 (PMSGM2014GRAV). The 
PMSGM2014GRAV cover the whole of Peninsular Malaysia at 1 x 1 arc 
minute grid interval with limited to Latitudes N00 00’ - N70 00’ and 
Longitudes E990 00’ - E1050 00’. A total number of 70 GNSS levelling 
points were qualified to assess the accuracy of PMSGM2014GRAV. 
The accuracy of PMSGM2014GRAV is ±0.142m and after removing 
the systematic effect and fitting the PMSGM2014GRAVusing means 
parametric model, the accuracy was increased to ±0.017mand called 
as PMSGM2014fitted. The applications PMSGM2014GRAV and 
PMSGM2014fitted as vertical datum for deriving GNSS orthometric 
height were also performed in absolute and relative sense.
macro and micro level was employed. At the macro level, the degree 
of grid of study areas was first established using ‘grid axiality’ model. 
The second stage was to determine their permeability level, in which 
an average score of three spatial characteristics of each area were 
calculated and compared to burglary rate to determine how variations 
of grid-like affect burglary rate. While at the micro level, different 
categories of spaces were examined to establish the likely effects of 
local design factors on burglary. This was done by comparing spatial 
variable and local design factors with burglary at the level of street 
segment. The study applied descriptive analysis, regression analysis, 
and visual analysis in the process. Results indicated that at the macro 
level the more permeable grid-like layouts were more at risk compared 
to the less permeable grid-like layouts. At the micro level, global 
integration of streets, proportion of houses concealed, and proportion 
of houses that were of poor visibility were among vulnerable houses. 
Although spatial factors contributed to vulnerability of houses in grid-
like layout, there are also situational factors that similarly contributed 
to their vulnerability.   
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Actinomycetes are invaluable sources of bioactive microbial compounds 
and have been the central of novel drug research as they continuously 
contribute to the pharmaceutical industry. The traditional perception of 
actinomycetes being soil bound has currently changed with evidence 
demonstrating their colonization in unique microenvironment. Through 
evolution and environmental adaptation, development of unusual 
metabolic activities has resulted in a variety of anti-infective agents 
from these bacteria. Nevertheless, the discovery of actinomycetes and 
its bioactive secondary metabolites from manure compost materials 
remained understudied. This research was therefore undertaken with the 
aim of isolating and characterizing the diversity of actinomycetes from 
manure composts, identifying morphologically distinct isolates, screening 
isolates for potential antimicrobial activities and bioactive compounds 
which act as enhancers for DNA gyrase inhibitor as well as elucidating 
compound(s) responsible for these activities. A collection of 191 
actinomycete isolates were recovered from five types of manure composts 
collected around Selangor, Malaysia. The highest recovery was observed 
on SCNA medium at 30ºC. The combination of micromorphological 
characteristics and 16S rRNA sequence analysis revealed considerable 
actinomycete diversity which covers 12 genera within nine families. It 
was also found that due to maturity and proper composting techniques, 
goat manure compost had the most diversified actinomycete community 
compared to other samples. Streptomyces spp. dominated the culture 
collection (79.1%) while the rest belonged to the non-Streptomyces group 
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(20.9%), including an unusual isolate from the genus Verrucosispora. 
The assessment of antimicrobial activities demonstrated that 21.5% of 
the isolates exhibited antagonistic effect with strong inhibition observed 
against fungal strains compared to pathogenic bacteria. A modified 
resazurin-based assay however displayed higher inhibitory activity 
(40.0%) compared to the disc diffusion assay (26.0%) and was shown 
to be a better approach in preliminary screening of large numbers of 
microbial extracts. A new rapid assay was subsequently established 
to screen for bioactive compounds that enhance the activities of DNA 
gyrase inhibitor antibiotics using resazurin microtiter plate format. The 
assay resulted in 3.7% of the ethyl acetate extracts able to enhance 
nalidixic acid activity while none was able to restore the activity of 
novobiocin when applied to test organisms known to be resistant 
to both these antibiotics. The extract of Streptomyces cheonanensis 
(isolate G2B2) showed stable nalidixic acid enhancing potential and 
antimicrobial activities. Bioassay-guided fractionation was performed 
and yielded an antimicrobial active compound, 2-hydroxybenzoic acid. 
Unfortunately, due to limited amount of sample, the active enhancer 
compound (GB11B) was unable to be elucidated. Nevertheless, this 
study is the first to describe enhancer activities from Streptomyces 
cheonanensis using a newly developed assay and successfully isolated 
bioactive antimicrobial compound from this strain which has not been 
reported previously. 
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The research focuses on the fabrication, mechanical and actuation 
performances of Nickel-Titanium Shape Memory Alloy Core-Sheath 
Friction Yarn (NiTi-SMA CSFY) produced from a DREF 3000 friction 
spinning machine parameters including spinning drum speed, delivery 
speed, core-sheath ratio and air-suction pressure. Two types of thin NiTi-
SMA wires (SMA MEMRY wire and FLEXINOL Actuator wire) were 
used as the core of the yarn. Both 100% cotton and polypropylene (PP) 
fibers were used as the sheath and core fibers respectively. The selected 
machine parameters were arranged and categorised into several machine 
parameter plans. The first plan was focused on the determination of the 
appropriate yarn size to be spun the core-sheath yarn on the DREF 3000 
friction spinning machine. The second plan was arranged to investigate the 
NiTi-SMA CSFY yarn mechanical properties. The third plan was arranged 
to validate the NiTi-SMA CSFY yarn actuation performance upon the 
parameters changes, in specific, the spinning drum speed, delivery speed 
and air-suction pressure. The appropriate Tex value was found to be 320 
Tex as it was successfully spun the NiTi-SMA CSFY yarn without caused 
of machine stoppages. The results showed that the strength of both NiTi-
SMA CSFY yarns (from SMA MEMRY wire and FLEXINOL Actuator 
wire) declined as the core-sheath ratio and delivery speed increased 
from 40 to 60% and 100 to 160m/min respectively. The strip resistance 
of the NiTi-SMA CSFY yarn (SMA MEMRY wire) increased with the 
increase in the spinning drum speed, delivery speed and core-sheath 
ratio. Under the thermal heating test, the actuation time of the NiTi-
SMA CSFY (SMA MEMRY wire) yarn reduced approximately 5 to 93%, 
39 to 91% and 15 to 87% as the spinning drum speed increased from 
3000 to 4400rpm and core-sheath ratio from 40 to 60%, respectively. 
The NiTi-SMA CSFY yarn (FLEXINOL Actuator wire) showed faster 
shape recovery at approximately 0.01s in comparison with the NiTi-
SMA CSFY yarn (SMA MEMRY wire) when it was heated through 
the resistive heating test. The pre-set shape of the SMA MEMRY wire 
(spiral annealed) and FLEXINOL Actuator wire (straight annealed) 
gave different NiTi-SMA CSFY yarn physical appearances, mechanical 
properties, actuation performance and affected the SMA wire actuation 
performances in both the woven and knitted fabric structures.
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Bitter quassinoids have been reported to possess numerous biological 
activities. They are degraded triterpenoids classified according to 
their basic skeletons; C18, C19, C20, C22, C25. Currently, more than 200 
quassinoids have been isolated from genus Quassia, Brucea, Soulamea, 
Eurycoma, Picrolemnia and others. A study on Quassia borneensis Noot. 
(Simaroubaceae) (Qb) for its anti-proliferative active quassinoids using 
a developed and validated high performance liquid chromatography 
(HPLC) isolation method is appropriate for data gathering. In addition, 
a total synthesis exploration of canthin-6-one would provide information 
regarding its mechanism and influential factors for viability study. The 
study was accomplished by extracting powdered bark and root Qb by cold 
maceration and soxhlet in methanol for yield comparison. The methanol 
extracts were partitioned to acquire n-hexane, chloroform and aqueous 
fractions. They were tested for their anti-proliferative activity based 
on MTS assay using HL-60 cell line.  Later, chloroform and aqueous 
fractions were subjected to isolation and purification with HPLC. Then, 
pure isolates were structurally elucidated with liquid chromatography-
mass spectroscopy (LC-MS) and nuclear magnetic resonance (NMR). In 
addition, the mass profile of active fractions was measured using liquid 
chromatography-mass spectrometer triple quadrupole time of flight 
(LC-MSQTOF). Lastly, pure quassinoid compounds were subjected 
to MTT assay. In a biomimetic total synthesis attempt, canthin-6-one 
of Simaroubaceae was pursued through carboxyl-mediated approach 
following the method of Czerwinski et al. (2003).  The positively 
identified sample was collected at Tawai Forest Reserve, Telupid, Sabah, 
Malaysia. Qb was successfully extracted and partitioned. Later, the anti-
proliferative activity of hexane (Q1-Q4), chloroform (Q5-Q8) and aqueous 
(Q9-Q12) fractions were found active except Q2 while Q8 was found to be 
In this study, Zopfiellamide A was chosen as a target molecule due 
to its unique structure and its pharmacological importance. The 
synthetic strategy moving towards the synthesis of Zopfiellamide A 
was divided accordingly based on the C-5 and C-3 substitution groups. 
The first approached was focused on the insertion of C-5 substituents 
of Zopfiellamide A which is the construction of the quaternary carbon 
bearing the hydroxyl, isopropyl and carboxylic acid linked via the 
methylene group at C-5 position of the pyrrolidinone ring. Therefore, 
the C-3 position of the pyrrolidinone ring was protected by a methyl 
group. Methyl acetoacetate was dialkylated, brominated and cyclised 
with methylamine to form the required lactam skeleton. The synthesis 
of C-5 substituents involved olefination, Michael addition, alkylation 
and mono-decarboxylation to give decarboxylated product 30, which 
is closest to the target molecule 12. There were two more steps left, 
which are α-hydroxylation and hydrolysis of ester. The overall yield of 
reaction was about 30%. Meanwhile, the C-acylation on C-3 was done 
by preparing the studied template of pyrrolidine-2,4-dione template 38, 
via condensation, dieckmann cyclisation and decarboxylation reaction. 
The C-acylation reaction was performed using readily available acid 
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most active at 0.2 µg/mL. HPLC isolation method was developed and 
validated in a chromatographic system consists of Zorbax SB C-18 250 
mm x 4.6 mm, 5 µm stationary phase with H2O:ACN as its mobile phase 
flowing at 0.6 mL/min in step gradient elution mode of 0-100-0 % ACN 
with 10 % increment in an interval of five-minute for 50 minutes and 
50% decrement twice in 10 minutes as post equilibration. The acquired 
values of selectivity factor (α), retention factor (k’), number of theoretical 
plates (N) and resolution (R) are at optimum indicating good separation 
and column performance. A peak at retention time of 21.7 minute was 
chosen which gives standard deviation of σ=0.04 at N=5, indicating 
chromatographic system usability. Thus, Q8 was fractionated due to 
its best HPLC profile and anti-proliferative activity. Five quassinoids 
and one canthin-6-one were successfully structurally elucidated and 
identified as glaucarubolone (10), chaparrinone (8), holacanthone 
(9), glaucarubinone (11), ailanthinone (102) and canthin-6-one (7) 
in reference to past reports. The mass profile of chloroform fractions 
implied that the root part contains more quassinoids while soxhlet 
procedure would yield more extract. Glaucarubolone, chaparrinone, 
holacanthone and ailanthinone were found to be significantly active at 
IC50 of 6.8, 7.2, 5.6 and 2.8 µM respectively. As new data, ailanthinone 
was found to be comparably active to doxorubicin which was tested 
to be active at 0.9 µM. The synthesis work of canthin-6-one yielded 
64.51%, 67.05%, 48.86%, 33.56% and 0.6% of Nb, Nbb, Nbc, Nbd and 
Nbe respectively. A schematic mechanism of PSR in carboxyl-mediated 
synthesis of canthin-6-one and its influential factors were discussed. It 
is suggested that further isolation should be performed to Qb as more 
quassinoids might be found.
chlorides including crotonyl, benzoyl, napthoyl, cinnamoyl, and furoyl 
chloride respectively. The reaction was carried out using strong and 
weak base, however, the product yield was very low, ranging from 1 to 
14% yield to a complex mixture. Meanwhile, the chemical exploration 
of the pyrrolidinone intermediates produced during the reaction was also 
done using epoxidation, acid-catalyzed ring-opening and stereoselective 
reduction. The epoxidation of alkene 17 with mCPBA managed to give 
epoxide 31, and treatment with diluted acid was successfully gave 
diols 32. The reduction of alkene 17 with sodium borohydride in the 
presence of CaCl2 and MnCl2 was resulted in chemoselective but not 
stereoselective reaction. However, reduction with sodium borohydride 
in the presence of MgCl2 and ZnCl2 was found to be a chemoselective 
and stereoselective reaction. The reduction of Michael adduct 19 was 
successfully resulted in keto reduction and gave compound 35.
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In the modern agriculture, various agrochemicals such as pesticides, 
herbicides, and plant growth regulators are widely used for effective 
pest management and ensuring optimum crop yield. Most herbicide 
formulations deliver the bulk of the active agents that can be readily 
released to the environment. This phenomenon leads to pesticide residues 
in the food chain, and this, in turn, has adverse effects in humans including 
carcinogenic, mutagenic, and teratogenic effects. As a solution for this, 
we developed a controlled release agrochemical in which the herbicide 
is embedded into a matrix that can be released in a controlled condition 
manner. This study aimed at the synthesis of a new controlled release 
of herbicides, namely 2-methyl-4-chlorophenoxy acetates (MCPA), 
2,4,5-trichlorophenoxybutyrate (TBA) and 3,4-dicholorophenoxy 
acetates(3,4D) through intercalation of the herbicides into zinc-aluminium-
layered double hydroxide by self-assembly and anion-exchange method. 
The release of herbicides into various aqueous media and the kinetic profile 
were also studied after the successful intercalation of the herbicides at their 
optimum condition. In this study, a phase pure, well-ordered nanocomposite 
was successfully synthesized using both self-assembly and anion-exchange 
method. Upon the successful intercalation of all the three herbicides 
into LDH by self-assembly method,the expansion of basal spacing from 
8.9 Å in the Zn-Al-layered double hydroxide to 19.0, 28.2 and 18.7 Å 
in zinc- aluminium-LDH-2-methyl-4-chlorophenoxy acetates (ZAM), 
zinc-aluminium -LDH -2,4,5-trichlorophenoxybutyrate (ZAT) and zinc- 
aluminium-LDH-3,4 -dicholorophenoxy acetates (ZAD) nanocomposites 
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could be observed, respectively. The basal spacing for the nanocomposites 
obtained by the anion exchange method was found to be 19.0, 23.3 and 
19.0 Å for ZAM, ZAT and ZAD, respectively. All the nanocomposites 
synthesized in this work are of Type IV which is mesoporous type of 
material containing 48.0 % (w/w%), 54.5 % (w/w%) and 53.5 % (w/w%) 
of 2-methyl-4-chlorophenoxy acetates, 2,4,5-trichlorophenoxybutyrate 
and 3,4-dicholorophenoxy acetates, respectively. Release of all anions 
into various aqueous solutions containing phosphate, sulphate and nitrate 
anion increased with contact time in the order of phosphate > sulphate > 
nitrate. This work suggests that the affinity of incoming anion towards 
the LDHs layer was determine by the charge density of the incoming 
anion. The release profiles of the three anions into the aqueous solution 
were found to follow the pseudo-second order kinetic model. This study 
shows that the zinc-aluminium-layered double hydroxide can be used as 
a host for controlled release formulation of agrochemicals. Besides single 
intercalation, the dual intercalation of MCPA and 3,4D (ZAMDX), MCPA 
and TBA (ZAMTX) as well as TBA and 3,4D (ZADTX) were attempted 
with Zn-Al-LDH host. All the dual intercalation was synthesized using 
0.1 M solution of herbicides. The well-ordered, layered nanohybrid basal 
spacing was expanded from 8.9 Å in LDH to 19.3 Å for ZAMDX, 23.1 
Å for ZAMTX and 20.0 Å for ZADTX, respectively. The release of both 
anions from the nanohybirds (ZAMDX, ZAMTX and ZADTX) into an 
aqueous solution of Na2SO4 was found to be governed by pseudo second-
order kinetics.
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This thesis focuses on the preparation and characterization of liquid 
electrolytes (LEs), polymer gel electrolytes (PGEs) and nanocomposite 
polymer gel electrolytes (NCPGEs). In this work, lithium bis(oxalato) 
borate (LiBOB) salt was incorporated as the source of charge carriers. LEs 
were first prepared by dissolving LiBOB in the solvent, γ-butyrolactone 
using various molar concentrations of LiBOB. The optimum conductivity 
(0.8 M LiBOB) of the liquid electrolyte was then gelled with different 
concentrations of cellulose acetate (CA) to form PGEs. The ionic 
conductivity of all electrolyte samples were calculated using the bulk 
resistance value obtained from the complex impedance plot in the 
frequency range between 100 Hz to 1 MHz. The ionic conductivity 
pattern of PGEs slightly increases at low cellulose acetate concentration 
and starts declining with increasing cellulose acetate content. The 
conductivity reaches a maximum value of 7.05 mS cm-1 for the electrolyte 
containing 2.4 wt.% CA at room temperature. This phenomenon is best 
clarified by the Breathing Polymeric Chain model. Although PGE has a 
high conductivity, its physical properties and dimensional stability need to 
be improved for practical application. Therefore, the highest conductivity 
of PGE was dispersed with different weight ratios of nanosized silica to 
obtain NCPGEs. The highest conductivity of 6.49 mS cm–1 is obtained 
with the addition of 2.5 wt.% SiO2. Ionic conductivity for all systems was 
also studied as a function of temperature from 303 K up to 363 K. The plot 
of log σ versus 1000/T for each sample obeys Arrhenius rule implying the 
ionic conductivity to be thermally assisted. The conduction mechanism 
in liquid electrolyte, polymer gel electrolyte and nanocomposite 
polymer gel electrolyte can be best explained using the small polaron 
hopping (SPH) model since the power law exponent s increases with the 
increase in temperature. Transference number characterization supports 
the ionic conductivity results. The voltammogram of highest conducting 
NCPGE with an anodic decomposition limit of the electrolyte was stable 
up to 5.5 V vs. Li. The addition of nanosized silica into PGE enhances 
the physical properties which is supported by the results of viscosity 
and Enviromental Scanning Electron Microscope (ESEM). Fourier 
Transform Infrared (FTIR) spectroscopy was performed to study the 
molecular interaction between components in each electrolyte system. 
The complexations between the materials used in electrolyte systems 
are divulged based on shifting of the bands, changes in intensity of 
the bands, changes in shape and existence of some new peaks in FTIR 
spectra. The highest conducting PGE and NCPGE were chosen as an 
electrolyte to fabricate Lithium–Oxygen battery. Lithium–Oxygen 
battery containing nanocomposite polymer gel electrolytes exhibits 
the most stable performance with higher discharge time and discharge 
capacity. The formation of discharge products (i.e. Li2O2 and Li2O) 
are also reduced since the nanosized silica particles enforcing their 
formation in only nanosize during discharge appear on the carbon air-
electrode.
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Among the various techniques for colour removal, adsorption is the most 
efficient and practically viable. However due to the relatively high production 
cost and difficulty in regeneration of activated carbon conventionally used as 
adsorbent for dye removal, there is a need to find alternatives. Consequently, 
layered double hydroxide (LDH) was proposed as an alternative adsorbent. 
MgAl-NO3-layered double hydroxide (LDH) (molar ratio Mg/Al: 4:1) 
was synthesised using coprecipitation method followed by hydrothermal 
treatment at 70 oC. Its calcined form (CLDH) was obtained at  calcination 
temperature of 500 oC. The physicochemical characteristics of adsorbents, 
LDH and CLDH were determined prior to adsorption study involving anionic 
dyes (Acid Blue 29, Reactive Black 5, Reactive Orange 16 and Reactive 
Red 120 and a cationic dye Methylene Blue. Physical characterization 
using XRay diffraction, FTIR spectroscopy, scanning electron microscopy 
(SEM) confirmed the identity of LDH and CLDH pertaining to d003 
position, its functional groups and morphological features. Adsorption of 
anionic dyes were influenced by pH, adsorbent dosage, contact time, initial 
dye concentration and temperature. High percentage removal for anionic 
dyes was favoured at pH < pHpzc (9.3-10) indicating strong electrostatic 
interaction between negatively charged dyes and positively-charged surface 
of adsorbent. Complete decolorization of anionic dyes was achievable for 
25 mg/L concentration within 3 hrs at 0.2 g/L LDH dosage, but higher dye 
concentration needed longer equilibrium time within 24 hours. Analysis of 
kinetic data using pseudo-first order (PFO), pseudo-second order (PSO) 
and intra-particle diffusion kinetic models revealed that PSO mechanism 
was predominant and the overall rate of dye adsorption process appeared 
to be controlled by more than one step. The adsorption capacity predicted 
Bisindolylmethane and flavone are well-known natural product scaffolds 
having important pharmacophores and they have gained tremendous interest 
owing to their remarkable potency and activity profile towards various 
target diseases. In this study novel bisindolylmethanes and flavones were 
synthesized to identify potential inhibitors for bacterial infection, cancer, 
and diabetes. One hundred twenty-nine (129) bisindolylmethane derivatives 
(Schiff base, thiourea, sulfonamide, and hydrazone) and 43 flavone 
derivatives (hydrazone and ether) were synthesized, evaluated for various 
in vitro bioactivities, and analyzed through computational studies to identify 
possible inhibition mechanisms. Antibacterial activity of bisindolylmethane 
Schiff bases showed that most compounds moderately inhibit Salmonella 
typhi, S. paratyphi A and S. paratyphi B bacterial strains. The results also 
reveals that compounds having halides and nitro substituents showed best 
antibacterial activity. Bisindolylmethane thioureas and sulfonamides were 
tested for carbonic anhydrase II inhibition activity. Molecular docking 
results suggest that nitro substituent at para position interacts well with 
Zn2+ ion and interferes with the Zn-OH-Thr199-Glu106 hydrogen bond 
network. Bisindole hydrazone in this study were synthesized through a 
three-step reaction. β-Glucuronidase inhibitory property of some derivatives 
were found to be very potent (0.1-83.5 µM). Docking studies showed that 
active compounds should have two or more hydroxyl groups substituted 
on carbon adjacent to each other for good interactions to take place. 
Hydroxyl group at meta position of 269 was found to interact with important 
amino acids Glu450 and Glu540. With regards to flavone hydrazones and 
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by PSO (qe,cal.) was in good agreement with that obtained experimentally 
(qe, expt).  Adsorption isotherms curves relating maximum adsorption 
capacity Qo, with equilibrium concentration, Ce have Giles’s L2-shape 
suggesting strong adsorbate-adsorbent interaction. Equilibrium data 
modelled after Langmuir and Freundlich demonstrated good coefficient 
correlations (R2 = 0.96-1.00), indicating the applicability of these isotherm 
models. Maximun monolayer adsorption capacity, Qo (mg/g) predicted by 
Langmuir for LDH in LDH-dye system were in the order: RB5 (229.9) 
>AB29 (184.4) > RO16 (172.4) > RR120. The corresponding value for 
CLDH were RB5 (344.8) > RR120 (303.0)>  AB29 (243.9) , RO16 (243. 
9) > MB (16.9). Thermodynamic parameters obtained at 298K, 308K 318K 
and 328K implied that adsorption of anionic dyes by LDH was exothermic, 
spontaneous and physical in nature with decreased disorder as a result 
of adsorption. CLDH displayed enhanced efficiency of dye removal and 
hence is suitable for higher concentration whereas LDH is suited for lesser 
dye concentration. The adsorption mechanism of dyes adsorption by LDH 
was predominantly by surface adsorption while adsorption by CLDH was 
predominantly via rehydration followed by ion exchange. Experiment of 
recyclability showed that LDH via CLDH was able to be recycled while 
maintaining dye uptake up to 50% in the second cycle. Expectedly in 
binary solutions, dye uptake experienced reduced efficiency as a result 
of competition for active sites by individual dyes. As a conclusion LDH 
and its thermal form CLDH has displayed efficiencies comparable to 
other adsorbents. With a possibility of regeneration, LDH is a promising 
adsorbent for anionic dyes and applicable too with other types of negatively 
charged pollutants that are present in wastewater.
α-glucosidase inhibitory activity, thirty derivatives (288-317) were found 
to be active (0.7-30.7 µM). Compound 288 (0.7 ± 0.2 µM) was the most 
active compound in the series. QSAR model developed using Discovery 
Studio (DS) 2.5 had successfully predicted the pIC50. Molecular docking on 
α-glucosidase was able to identify possible binding modes responsible for 
the inhibitory activity. Benzohydrazone linkage enhances rotatability and 
allows N-benzylidene moiety to interact with residues like Glu276, His348, 
and Asp349. In the final part of this thesis, 155 synthesized derivatives 
consisting of bisindolylmethanes (anilines, Schiff bases, thioureas and 
sulfonamides) and flavones (hydrazones and ethers) were evaluated for 
their antiproliferative activity against lung, breast, colon, nasopharyngeal, 
and endometrial cancer cell lines followed by molecular docking studies. 
Docking results suggest that bisindolylmethane thiourea and sulfonamide 
adopt different inhibition mechanisms. Thiourea derivative 191 was able 
to fit in the S1’ hydrophobic pocket of MMP-2 protein, while sulfonamide 
224 , which was too bulky for MMP-2 protein, was able to fit into DDX3 
protein. Molecular docking for Schiff base and thiourea derivatives of 
bisindolylmethane suggest that they inhibit through the same mechanism 
by targeting HER2 protein. Schiff base and thiourea interact with residues 
in the phosphate binding pocket and also hinge region of HER2 protein. 
In general, the synthesized compounds represent potential leads for future 
drug discovery.
I n s t i t u t e  o f  G r a d u a t e  S t u d i e s  ( I G S )
12
Name  :  NUR QURSYNA BINTI BOLL KASSIM
Title  :  NUTRIENTS DYNAMICS IN PINEAPPLE (Ananas comosus L.) PLANTED   
  PEAT SOIL UNDER FLUCTUATING WATER TABLE
Supervisor  :   ASSOC. PROF. DR. ADZMI YAACOB (MS)
    ASSOC. PROF. DR. HJ. ZAIN HAMZAH (CS)
    ASSOC. PROF. DR. ABD RASHID AHMAD (CS)
    PROF. DR. HJ. KU HALIM KU HAMID (CS)
Peat soil was renowned for its low nutrient availability which limits its 
potential for extensive agriculture use. Continuous shifting of aerobic 
and anaerobic condition due to fluctuating water table could lead to 
biogeochemical changes of the soil that could affect the cycling of nutrients 
in the peat system. Understanding such changes on the nutrient dynamics will 
help in the management and the agronomic practices of pineapple plantation 
on peat soil. This study assess the dynamics of N, P and K in peat soil under 
fluctuating water table using laboratory simulation and nutrient balance 
estimation approach. The effect of rainfall, fate of applied fertilizer and lime 
and the nature of peat were studied in relation to changes in N, P and K. In 
the study, Nitrogen continue to decrease together with available P and the 
exchangeable bases (K, Ca, Mg and Na) in pineapple-cultivated peat compared 
to undisturbed peat despite the application of fertilizer. This could indicate 
that the nutrients are heavily leached by the alternating water table or they are 
readily taken up by the growing pineapple crops or they are readily fixed by the 
acidic peat soil. Fertilizer requirement in this system is therefore high in order 
to cope with leaching, potential fixation and uptake activity. Very little NO3--N 
was detected in the NPK fertilized aerobic peat while the application of urea 
resulted in significant amount of NH4+-N found in both aerobic and anaerobic 
peat soil. The fluctuating water table in the peat profile which was significantly 
related with the amount of precipitation could have speed up the leaching of 
NO3--N as it was highly soluble and unlikely to be adsorbed by the peat. The 
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NH4+-N ions is better retained by the peat due to its positively charged nature 
and those that are leached can still be trapped by the underlying mineral. The 
ability of the mineral soil to adsorb and release nutrient ions in particular the 
cations could allow for nutrient recharging of the upper layers of peat when 
water table is high. The simulation study in the laboratory using a designated 
soil column showed that the concentration of total N and mineral-N (NO3--N 
and NH4+-N) was maximized when the water table was maintained at 40 cm. 
When the water table was fluctuated between 0-40 cm depth (representing 
the water table during wet season), soil available P reached its highest 
concentration in the soil. The fluctuation of water table between 40 - 80 cm 
depth (representing the water table during dry season) allows the gradual 
release of exchangeable K, Ca, Mg and Na. Without crops uptake, all of the 
treatments display a positive soil nutrient balance. In the presence of uptake 
by pineapple, a negative nutrient balance was observed for all treatments 
where the treatment with fluctuating water table between 0-40 cm recorded 
the highest nutrient deficiency. The study indicated that the fluctuating water 
table affects the different nutrients differently. Wet season tend to increase 
available P in peat soil while dry season encourage more decomposition and 
reduce leaching of major cations. Intermediate season tend to improve nitrate 
and ammonium availability in the peat system. Thus agronomic practices 
especially fertilizer application may have to take the rainfall factors into 
consideration.
FACULTY OF
PLANTATION & AGROTECHNOLOGY
Name  :  SUAAD MOHAMED AHMED ASRITY
Title  :  FRUIT RIPENESS IN RELATION TO STORABILITY FOR MEDICINAL   
  PRODUCT DEVELOPMENT AND SEED VIABILITY OF Phaleria macrocarpa
Supervisor  :   DR. TSAN FUI YING (MS)
    DR. SHARIPAH RUZAINA SYED ARIS (CS)
    ASSOC. PROF. DR. PHEBE DING (CS)
Phaleria macrocarpa, or also known as Mahkota Dewa, is popular medicinal 
plant in Indonesia and has recently been introduced in Malaysia in view of its 
commercial potential as health supplements. Many studies have focused on 
the active compounds in fruit, which is primarily used in medicinal products, 
but postharvest handling of the fruits has not been well documented. Studies 
were, hence, carried out to determine the relationship between fruit ripeness, 
morphological and chemical properties, and changes during fruit storage prior 
to product development for safety and optimum health benefits. Besides, 
the seeds within them are also primary means of propagation as vegetative 
multiplication of this plant species is of low success. Results showed that fruit 
of drupe of this medicinal plant had respiration rate, size and weight increased 
while become more juicy as ripening progressed from full size unripe to fully 
ripe stage. It is probably a climacteric fruit. Antioxidant contents in terms of 
ascorbic acid and total phenolic contents were, however, lower with fully ripe 
fruits as compared to half ripe and unripe fruits. Most fully ripe fruits also had 
insect pest and microbial damages in pericarp and mesocarp, making them 
unsuitable for product development. Subsequent studies on fruit storage for 
medicinal products were, hence, only conducted with unripe and half ripe fruits. 
These fruits were short lived with refrigeration storage at 8±2°C. Fruits packed 
in perforated polythene bags could be stored for only two weeks while vacuum 
packaging could keep the fruits for longer period of four weeks with acceptable 
5% damage. Fruits exhibited lower titratable acidity and ascorbic acid content 
but soluble solids increased following storage in the refrigerator. There was 
greater loss of antioxidants in the unripe fruits as compared to half ripe fruits 
with cold storage. Frozen storage at -20 °C enabled the fruits of unripe and 
half ripe stages to be stored for up to six months, with both perforated and 
vacuum packaging, without deleterious changes in fruit moisture and size 
but fruits turned duller in colour indicating freezing injuries and also became 
softer after thawing from sub-zero temperature storage. Antioxidants of 
ascorbic acid also dropped drastically while phenolics decreased gradually 
in both unripe and half ripe fruits with increasing freezer storage duration. 
For medicinal product development purposes, Phaleria macrocarpa fruits 
are best harvested at half ripe stage with consideration in terms of fruit 
damage, weight, size and antioxidant contents. Fruits should be processed at 
the soonest pace for high antioxidant content or cold stored for less than four 
weeks. Fruits can be preserved for longer periods of a few months at -20°C 
prior to product development but the antioxidants in them lost gradually with 
increasing storage time. Fully ripe Phaleria macrocarpa fruits were best for 
planting purposes as the embryonic axes in seeds of both unripe and half ripe 
fruits were not fully developed for germination purposes. The fruits should be 
planted in media fast or within four weeks with cold storage at 8±2 °C. With 
seed desiccation tolerance trial as normally applied for seed handling, seed 
germination dropped to 63% with moisture content of 16%. The seed can 
be said to have desiccation tolerance between recalcitrant and intermediate 
seeds. The embryonic axes could, however, tolerate further desiccation and 
retain 77% in vitro proliferation at lower tissue moisture content of 13.6%. 
In vitro conservation efforts can be planned with the embryonic axes for this 
medicinal plant. 
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Songket is generally valued for its beautiful designs and patterns and not for the 
originality of ideas, which flows from the creative minds and the skilful hands of 
the gifted songket weavers. This is a qualitative research on ethnomathematics 
to investigate the mathematical concepts, mathematical practices and beliefs 
of the Malay songket weavers. In particular, the mathematics used in the 
songket weaving process, the motifs and patterns design process and the 
mathematical concepts found in a few selected songket patterns. Purposive 
sampling is used to select the subjects of this research. The songket weavers 
being the subjects for this study fall under two categories; six older generation 
traditional weavers and three younger generation contemporary weavers. 
Three mathematics lecturers from Universiti Teknologi MARA were chosen 
to be the respondents in identifying perceptions on the mathematical concepts 
that exist in the weaving process and the songket patterns. Questionnaires, 
observations, semi-structured and unstructured interviews were used to 
gather the data. The observations and interviews were videotaped and data 
was analysed using the framework of Universal Integrated Approach. 
This study has shown that songket weaving not only requires special skill 
and creativity, but mathematical knowledge and mathematical thinking 
is also embedded in the creative and artistic minds of the Malay songket 
weavers. Their work involves a lot of mathematical concepts, mathematical 
practices and values. The mathematics lecturers who were interviewed had 
acknowledged the existence of mathematical concepts and mathematical 
practices in the work of the weavers, and they also managed to identify some 
Automated speech recognition (ASR) for spontaneous speech poses extra 
challenge compared to read speech as it contains varied speaking rates, poor 
phonation and disfluencies. Studies have shown that filled pause is one of 
the most common disfluencies of spontaneous speech characteristic where it 
presents considerable problems for ASR performance. In many filled pause 
studies, the hindering factor is that filled pause being often recognized as short 
words which particularly has semantic meaning, such as „um” can be recognized 
as „thumb” or „arm”. This problem becomes especially pertinent where a vowel 
sound of normal word being relatively long at any position in an utterance, both 
within a word as well as between words which formerly known as elongation. 
The existence of elongation causes normal word falsely detected as filled 
pause due to their similar acoustical feature patterns. Classifying elongation 
as filled pause affects ASR”s performance as eliminating normal words from 
recognition may modify the intended context of a speech. Therefore, the main 
aim of this research is to classify filled pause and elongation into its own 
classes by constructing a discriminative classification model from the extracted 
acoustical features. A large number of signal features have been employed 
for the problem of discriminating filled pause and elongation. Several well-
established features such as Formant Frequency (FF), Fundamental Frequency 
(F0), Mel Frequency Cepstral Coefficients (MFCC), Zero Crossing Rates 
(ZCR) and Short Time Energy (STE) were used in this research. These features 
are carefully chosen to emphasize signal characteristics that differ between 
filled pause and elongation. In most speech research, extracting speech energy 
feature is still remains as challenging task due to it typically has a great deal of 
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mathematics concepts and values embedded in a few selected songket 
patterns. It seems that the work of the weavers involves the mathematical 
practices of designing, visualizing, calculating, measuring, transforming, 
planning, organizing, executing, checking, correcting, repeating, drilling 
and adjusting. The application of mathematics concepts and values identified 
in the songket patterns are from the basic algebra of addition, subtraction, 
multiplication and division, measurement, size and scaling, approximation 
and precision, ratio and proportion, sequence, combination, equity and 
balance, geometrical shapes and geometrical concepts such as symmetry, 
transverse symmetry and mid-point, and the transformation concepts such 
as reflections and reflection axes, rotations and rotation points, dilation and 
repetitions. This study managed to replicate the existing songket pattern by 
applying the mathematics transformations concepts identified in the pattern 
using GeoGebra. The songket patterns could even be categorized under the 
symmetry groups standardized by the Union of Crystallography namely 
the Frieze Pattern and the Wallpaper Pattern. Mathematics transformations 
concepts could be used to generate new songket patterns, patterns with better 
symmetry, precise and accurate thread counts and examples of new songket 
patterns produced using those concepts using GeoGebra are also shown. The 
study also has revealed that the personality, action and work of the weavers 
portray their Islamic values and beliefs. They are humble, sincere, honest, 
conscientious, accountable, disciplined, organized, patient and hard working
variance which include loudness as well as the variance in the signal energy 
between different phoneme which contains vowel or/and consonant sounds. 
One of the ways of detecting vowel and consonant is through its energy level. 
Beside the common way of quantifying the speech energy by calculating the 
sum of energy of the short interval centered on each interval, we proposed 
new technique namely, Local Maxima Energy (LM-E) to exploit the speech 
energy feature of filled pause and elongation. Experimentally, this can be 
done by measuring its amplitude transition from one frame to another by 
setting a threshold as height difference between peaks of the speech signal. 
Unlike other acoustical features, LM-E has shown its performance to classify 
elongation better by detecting the expressive contour of the elongation that 
is caused by the transition from consonant to vowel of the elongation. A 
rigorous feature performance evaluation shows that LM-E significantly 
increased the classification performance when fused with ZCR. Therefore, 
these two features are incorporated into discriminative Naïve-Bayes model 
for filled pause and elongation classification. The discriminative model of 
LM-E and ZCR improved the classification performance by 7% error rate 
reduction, and average of 7% accuracy increments compared to single 
feature classification performance. This model can further be used to improve 
disfluencies detection for a better ASR performance.
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It is argued that the design of life experiences with digital artifact 
should be aligned with the rich experience of the physical sensory 
life. The emphasis of functionality and efficiency of digital artifact is 
currently being infiltrated with new design criteria such as friendliness, 
playfulness, aesthetically pleasing and emotionally satisfying. Designing 
for aesthetic interaction is designing for a beauty that is rewarding in 
itself leading to aesthetic experience, which involves bodily skills 
and emotional sensitivity.  Following the argument that form in an 
aesthetic experience has deep roots in organic bodily rhythms and the 
social conditions which help structure them, we conceptualize graceful 
interaction as a form to enrich user experience.  Using the design science 
approach, graceful interaction is conceptualized through the abstraction 
of graceful dance movement that was derived from an interview with an 
art performance expert. The graceful dance movement elements is then 
mapped into the set of graceful interaction design elements obtained from 
the integration of Laban Effort Movement Theory with effort qualities of 
movement by Bacigalupi. This mapping is the basis of the prescription 
of the graceful interaction design framework that also encompasses the 
criteria of movement quality. The framework was then validated through 
experimental work. A within-subject experiment was conducted to 
engage thirty participants in graceful interactions activities with several 
IT artifacts that were designed with the built-in movement qualities 
as prescribed by the graceful interaction design framework. Eighteen 
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prototypes, which incorporate various combinations of graceful design 
elements, were developed and used in the experiment as the artifacts of 
intervention.   The aesthetic evaluative judgment for graceful interaction 
is achieved through the use of the subjective checklist rating representing 
emotional response towards movement quality. The emotional response 
checklist is organized as a 5-point semantic differential scale. The 
participants were requested to perform navigational activities in each 
of the prototypes. After performing the required task the participants 
we asked to fill-in the emotional response checklist. The participants 
were also interviewed individually to further probe and counter check 
their emotional response towards graceful interaction. An analysis of 
the response was then conducted and the overall results of showed 
that there is a similarity between the response given in the emotional 
response checklist rating when compared to analysis of the emotional 
response obtained from the interview. This reflects a consistency in 
the response, which also signified the emotional response checklist 
is a good indicator participant’s emotions when engaging to graceful 
interaction. The emotional response given by the participants are in 
agreement with the graceful interaction design elements and this result 
verifies the framework. The finding of this research contributes to the 
theoretical knowledge of aesthetic interaction design.
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This thesis presents the work on modelling Quality of Life (QoL) among 
Type 2 Diabetes Mellitus (T2DM) through the development of a Structural 
Equation Model (SEM). The motivation behind this research is influenced 
by several factors. Firstly, T2DM is an alarming global health issue and 
this has lead interest among researchers and healthcare providers to find 
ways to reduce the T2DM prevalence. Secondly, the effect of T2DM is 
known to affect HRQoL of patients and although intervention measures 
have been implemented, significant results have yet to be achieved. An 
extensive literature review was made to obtain a better insight on T2DM 
and the evolution of an SEM model for HRQoL data. This research 
involved three phases, which are the psychometric testing of the Malay 
versions of the Audit of Diabetes Dependent QoL (ADDQoL) and the 
Problem Areas in Diabetes Scale (PAID); modelling the HRQoL of T2DM 
patients and a simulation study. Firstly, a convenience sample of 309 
T2DM outpatients were examined in the cross-sectional research phase. 
Confirmatory Factor Analysis (CFA) confirmed a three-factor solution of 
MY-PAID-20. Strong content validity and internal consistency reliability 
(Cronbach’s α = 0.950) was demonstrated. A one-factor solution of the 
MY-ADDQoL which was similar to the original version was confirmed 
and internal consistency reliability was high (Cronbach’s α = 0.945). In 
the second phase, the developed theoretical SEM was evaluated. SEM 
results showed that medication adherence (MMAS) had a significant 
direct effect on diabetes distress (PAID) (  = -0.20). The self-care 
activities (SDSCA) construct was significantly related to PAID ( = 
-0.24). SDSCA was found to have a significant relationship with HRQoL 
(SF-36) (  = 0.11). Additionally, diabetes distress had a significant effect 
(  = -0.11) on HRQoL of patients. Finally, ADDQoL had a significant 
effect on HRQoL (  = 0.12). Gender and ethnicity was found to have 
an effect on the theoretical paths as moderators. In the third phase, 
the Monte Carlo simulation method using R programming was used to 
evaluate the effect of non-normality on Covariance Based-SEM (CB-
SEM) and Partial Least Squares-SEM (PLS-SEM) path estimates. 
Simulation results showed that under normality conditions, PLS-SEM 
had an advantage over CB-SEM at n=20. For large sample sizes of 
n=150,200, the path estimates were close to the theoretical estimates for 
both CB-SEM and PLS-SEM. Under nonnormality conditions, at n=20, 
40, CB-SEM could not estimate the path values compared to PLS-SEM 
which was able to extract estimates close to the true values. At n=90, 
CB-SEM path estimates were closer to the theoretical values.
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The strategy in making firms that are entering new foreign markets expand 
their businesses in terms of services, products, technology, human and 
other resources has been widely studied. However, a review of the literature 
suggests that a comprehensive model with existing theories to clearly guide 
the firms in adopting effective market entry decisions for construction 
firms is still lacking. Most previous studies have dealt with entry location 
(EL), entry timing (ET) and entry mode (EM) decisions in an isolated way 
by considering one dimension or a combination of dimensions in particular. 
Although there have been various studies relating to international market 
entry decisions, there is currently no model that attempts to integrate the 
common factors linked to ELETEM decisions for construction firms. The 
main aim of this study is to develop an integrated model by determining 
the mutually inclusive and significant factors (MISFs) that influence the 
ELETEM decisions. Questionnaires were administered to Malaysian 
construction firms with 62 managers participating in the survey. The 
findings on the proposed ELETEM decision model were then validated 
through interviews with 13 managers holding top managerial positions 
in the firms. It was found that majority of the firms have penetrated both 
ASEAN and non-ASEAN countries as late movers, using both equity (EQ) 
and non-equity (NEQ) modes in their international operations. Logistic 
regression predictive models for EL, ET and EM decisions were also 
established. The EL decision model predicts that firms need to acquire more 
knowledge related to the country factors in order to select suitable locations 
in both ASEAN and non-ASEAN regions. The ET decision predicts that 
firms need to acquire more knowledge related to firm, country, market and 
factors to be late movers. Finally, the EM decision model predicts that 
firms need to acquire more knowledge related to firm factors to adopt both 
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EQ and NEQ modes. In addition, Rasch Model analysis was adopted to 
integrate all three entry decision constructs to determine the MISFs for 
the ELETEM decision model. The findings suggested that the MISFs 
amongst others were host and home government support, international 
risks, market potential, firm’s tangible and intangible resources, such as 
financial capacity, strategic orientation, experience, reputation, business 
network and competency, and project requirements relating to time and 
contracts. The overall findings led to the emergence of a few critical issues 
relating to strategic, risk and resource management, and the sustainability 
of construction firms. Firms must increase efficiency in allocating their 
tangible and intangible resources, such as financial, experience, business 
network, and adopt suitable entry strategies in their global operations 
within any geographical proximity of the targeted potential markets. 
This study breaks out the silo-based thinking by integrating all three 
domains of EL, ET and EM decisions. It provides a holistic approach 
to understanding how international construction firms make decisions 
that cut across all three domains as well as across country, market, firm 
and project factors and within the context of the well-established OLI+S 
paradigm. It is envisaged that the integrated ELETEM decision model 
provides more complete and coherent theoretical and empirical solutions 
for international market entry strategy to guide construction firms in 
avoiding poor decision-making, which can lead to failure in their new 
international ventures. The ELETEM decision model also offers valuable 
information to provide a comprehensive solution for construction firms 
already in international markets to make better entry decisions in their 
future ventures.
FACULTY OF
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A large number of studies, both theoretical and experimental have been 
devoted to understanding the physical mechanisms underlying the bar 
formation. Numerous data on bar formation have been accumulated 
yet the methods to predict bar geometry, especially bar height are still 
insufficient. This research aims to investigate the parameters that promote 
bar formation in term of bar height. Investigation was carried out on an 
erodible sand bed channel using a large-scale physical river model. Study 
have included various hydraulic and sediment characteristics with steady 
flow rates and sediment supply. There are four matrices of flow rate and 
channel width with other variables, namely grains size and bed slope which 
were kept constant. A relationship between dimensionless bar heights with 
the respective independent parameters has been established. Bar profile 
development was generated using Surfer, of which 3D elevation plots are 
given. Analysis has included the discussion on a significant difference of 
planform view for each experimental condition, trends in volume change 
along the channel, widening ratio and centreline bed elevation profile along 
the longitudinal distance. Both experimental and historical data were used 
to develop the empirical model. Model development involved selection of 
parameters through review of established models, dimensional analysis to 
check on the homogeneity of the model and statistical analysis. Derived 
empirical model has been validated using a different set of data from 
previous studies. Analysis confirmed that the empirical model derived 
using linear regression technique depicts the highest accuracy of 90% 
with     and     as the most significant parameters that promote bar height 
formation. An empirical formula to predict bar height formation in sand 
bed channel for flow rates in the range of 4.97 m3/hr to 10.91 m3/hr is 
proposed. The empirical formulae considers constant supply of sediment 
in the upstream of channel, thus the growth of bar       is higher in the 
range of 67 to 107. 
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Surface bedform in the form of stable clast is deduced to be presence 
at micro-scale. Stable clast is believed to modify the flow field and 
provide sink and source for incoming sediment particles. The dynamics 
of flow pattern and bed load rate in the presence of stable clast are always 
puzzling due to wide range of particle size and presence of roughness 
elements. Thus, this issue can be treated using two methodological 
approaches namely local scale and reach scale solutions. Incorporating 
the flow fields and turbulence statistics at a very local scale leads to the 
prediction of occurrence of bed load transport using probability approach. 
The binary model of dimensionless velocities for ejection and local bed 
shear using TKEw’ gave better prediction among other models. Almost 
80% of the bed load mechanism (whether occur or not) can be predicted 
by this proposed model. Understanding transport occurrence at finer 
scale is vital for in-stream rehabilitation, river restoration and installation 
of sediment sampler on river beds. However, treating the dynamics of 
flow and bed load at reach scale is significantly differed from local 
scale approach. Transport of sediment in the presence of stable clast at 
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reach scale is best equipped using continuous transport prediction or 
reach-averaged bed load model. Transport of bed load sediment using 
existing prediction model postulate the less suitability and a need for 
modification. Thus, a similarity approach is used to develop the bed 
load model which can predict the bed load transport at reach scale. 
This new equation is successfully predicting the transport of bed load 
sediment in the presence of stable clast. Almost 70% of the selected 
river data portrayed better prediction compared to existing model. This 
newly proposed model make the full use of particle densimetric Froude 
number as the main predictor variable.
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Industrialization has caused a great deal of environmental pollutions 
such as soil contamination via deposition and spillage of contaminants. 
One of the major contaminants is high molecular weight (HMW) 
polycyclic aromatic hydrocarbon (PAH), specifically the benzo(a)
pyrene. Benzo(a)pyrene is known for its carcinogenic effect. Several 
soil remediation strategies have been proposed. However, to date, 
remediation of benzo(a)pyrene contaminated soil using zero-valent iron 
(ZVI) and hybrid bacteria-ZVI has not been investigated. The capability 
of bacteria, namely, Corynebacterium urealyticum and Sphingobacterium 
spiritovorum to degrade benzo(a)pyrene in soil were firstly investigated 
in three conditions, single, binary and ternary substrate experiments. 
Binary and ternary substrate experiments involved the degradation of 
benzo(a)pyrene, a HMW-PAH with the presence of low molecular weight 
(LMW) PAH. It was found that both bacteria were capable of degrading 
the benzo(a)pyrene in the presence of anthracene and phenanthrene (both 
are LMW-PAHs). However the degree of degradation varied. For instance, 
the degradation of benzo(a)pyrene was enhanced with the presence of 
anthracene and phenanthrene in ternary substrate experiment, where 
30% of benzo(a)pyrene was degraded. In the single and binary substrate 
experiment which only phenanthrene was present, about 24% and 14% 
of benzo(a)pyrene was degraded. Both bacteria degraded the benzo(a)
pyrene at the rate of 1.508 – 3.229 mg/kg/day. Then, the ability of ZVI, an 
engineered iron particles to facilitate in the oxidation of benzo(a)pyrene, 
was evaluated in single and mixed PAHs experiments with different ZVI 
concentrations. In this case, it was found that the higher the dosage of 
ZVI in the soil, the more benzo(a)pyrene was oxidized. The degradation 
rates for ZVI oxidation were at 0.154 – 0.718 mg/kg/minutes which is 
150 times higher than the biological treatment. The soil contaminated 
by benzo(a)pyrene was then sequentially and simultaneously remediated 
with bacteria and ZVI in hybrid treatment approaches.  A slight 
enhancement in the removal of benzo(a)pyrene was found in the hybrid 
treatment compared to the individual treatment approach. However, the 
most effective hybrid approach was through the sequence treatment with 
bacteria (Sphingobacterium spiritovorum) followed by ZVI. In this, 
48% of benzo(a)pyrene was removed. The maximum biotic and abiotic 
conditions for the efficient remediation strategy of benzo(a)pyrene were 
also investigated. It was found that concentration of bacteria at CFU 
108/g, temperature 35°C and pH 4 were the maximum conditions for the 
hybrid bacteria-ZVI. Mathematical models to predict benzo(a)pyrene 
removal using S. spiritovorum-biological treatment, ZVI-chemical 
treatment and hybrid S. spiritovorum-ZVI were successfully developed 
and validated in this study. The proposed models were able to provide 
prediction of benzo(a)pyrene removal that will help engineers to plan 
and design the remediation strategy in order to minimize the impact of 
PAH contamination on human and environment.
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Torsional response characteristics of forty building models of elastic 
and inelastic asymmetric reinforced concrete buildings were studied by 
analyzing the near-fault and far-fault ground motions recorded during 
seven-pairs of recent earthquakes. The strength and stiffness eccentricities 
are the main parameters used in the present study contributing to the 
strength and stiffness distributions of building models under five main-
models and eight submodels, respectively. The displacement demands 
of all buildings under the stiff and flexible sides were obtained from the 
analysis due to different values of fundamental period of vibrations as well 
as behavior factors by using RUAUMOKO-3D program before raw data of 
lateral displacement at each node were extracted using FORTRAN program. 
All data were then summarized in accordance to the strength and stiffness 
distributions in order to determine the impact of either strength distribution 
or stiffness distribution to the torsional behavior of one-story asymmetric 
reinforced concrete buildings. The torsional behavior of all building 
models were presented in terms of the normalized displacements at the stiff 
and flexible sides by the ratio of the maximum lateral displacement at the 
stiff and flexible sides to the maximum lateral displacement at the center of 
the building models. The results were finally analyzed by using MINITAB 
Fibre-reinforced polymer (FRP) strengthened and unstrengthened 
reinforced concrete (RC) structures are susceptible to intense deterioration 
when exposed to elevated temperatures, particularly in the incident of fire. 
FRP has the tendency to lose bond with the substrate due to the low glass 
transition temperature (Tg) of epoxy; the key component of FRP matrix. 
Previously, various types of high performance cementitious composites 
(HPCC) were explored for the protection of RC structural members 
against elevated temperature. However, there is an inadequate information 
on the influence of elevated temperature on the ultra high performance 
fibre- reinforced cementitious composites (UHPFRCC) containing 
ground granulated blast furnace slag (GGBS) and/or fly ash (FA) as a 
replacement of high alumina cement (HAC) in conjunction with hybrid 
fibres (basalt and polypropylene (PP) fibres). This could be a prospective 
fire resisting material for the structural components. The influence of 
elevated temperatures on the compressive, flexural and tensile strength 
of UHPFRCC, made of HAC-GGBS and hybrid fibres, was examined 
in this study along with complete microstructural, chemical and thermal 
analysis. Total fourteen (14) mixes were developed. Besides control 
sample (without fibres), three other samples, containing 0.5%, 1% and 
1.5% of basalt fibres by total weight of mix and 1 kg/m3 of PP fibres, were 
prepared and tested. Another mix was also prepared with only 1 kg/m3 of 
PP fibres. Nine (9) more mixes were developed with the replacement of 
GGBS with FA. Each of the samples were retained at ambient temperature 
as well as exposed to 400°C, 700°C and 1000°C followed by residual 
mechanical (compressive, tensile and flexural), thermal (TC, TG and 
DSC analysis) and microstructural (XRD, ESEM and MIP) testing after 
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software for statistical analysis. The results of this study indicate that 
the torsional behavior of asymmetric reinforced concrete buildings were 
mainly depend on the stiffness distributions of lateral load resisting 
elements in the buildings rather than the strength distributions. The 
results of these investigations also indicate that the fundamental period 
of vibrations and behavior factors may increase the lateral displacements 
depending on the strength and stiffness distributions of buildings. 
Besides, the displacement demand was found insignificant regardless 
of the elastic and inelastic systems due to both near and far-fault 
ground motions. The normalized displacements were found significant 
to visualize the torsional behavior of asymmetric reinforced concrete 
building. Nevertheless, the value of elastic and inelastic normalized 
displacement at stiff and flexible sides was conservative regardless of 
different fundamental period of vibrations as well as behavior factors, 
which obey Equal Displacement Rule as used in all seismic design 
provision including Eurocode 8, considered in this study.
28 and 56 days of conventional curing. Investigation of results disclosed 
that the use of hybrid fibres significantly helped to improve the ambient 
temperature compressive and flexural strength of UHPFRCC, which was 
found to be 80 MPa and 14.3 MPa respectively. However, the optimum 
residual compressive strength was marked by UHPFRCC– CP (with PP 
fibres only), equally after both curing days (28 and 56 days), i.e. 41%. 
In addition, the highest residual flexural strength, after 28 and 56 days 
of curing, was marked by UHPFRCC– CP and UHPFRCC– CB2 (1 kg/
m3 of PP fibres + 1% of basalt fibres) i.e. 39% and 48.5% respectively. 
Through statistical analysis by response surface methodology (RSM), 
regression models were also developed for UHPFRCC based on the 
factors affecting residual mechanical strength. After residual mechanical 
testing, UHPFRCC-CP and UHPFRCC-F2B1 were selected as best mix 
to be cladded over full scale Carbon fibre reinforced polymer (CFRP)-
strengthened and unstrengthened RC columns and tested under ASTM 
E119 fire. Total seven short RC column specimens were cast, using grade 
40 concrete, including unstrengthened and CFRP-strengthened with and 
without two different types of UHPFRCC cladding. The size of the full-
scale columns was 200 mm x 200 mm x 2640 mm. Results have shown 
that cladded UHPFRCC proved to be the potential fire resistant coating 
for RC columns and increased the time of failure significantly for both 
CFRP strengthened and unstrengthened RC columns. Among both types 
of claddings, UHPFRCC-CP found to be the most effective in protecting 
unstrengthened as well as CFRP-strengthened columns. Besides, it also 
increased the time to reach the Tg of CFRP composite by 20 minutes as 
compared to the unprotected CFRP-strengthened column.
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Due to the huge growth in communication and digital technologies in 
support of multimedia sharing, video security has recently attracted the 
attention of researchers. Since video data representation takes up a large 
amount of data, it has to be minimized before being transmitted through the 
channels. To do so, that data has to be subjected to a compression process. 
This process is performed according to the video coding standard (video 
compression). There have been different types of video coding standards, but 
High Efficiency Video Coding (HEVC) is the latest video coding standard 
being introduced. Whereas, in the field of video security, there are several 
types of encryption algorithms utilized by researchers, such as Rivest-
Shamir-Adleman (RSA), Data Encryption Standard (DES) and Advanced 
Encryption Standard (AES). All of those encryption algorithms are classified 
as asymmetric and symmetric algorithms. Since the video data is still huge 
even after the compression process, most researchers apply their encryption 
approaches on a selective part of the video data whereas the compression 
process is performed by a different type of coding standard. Most of the 
existing video encryption methods are not adequate to secure the video 
contents against the modern security attacks and eavesdropping. Furthermore, 
those methods have become impractical especially for the video sharing 
through the internet using the new coding standard HEVC because of the 
limited resources on the devices. Wherein those approaches have fallen into 
some limitations, such as low-security level, high computational overhead, 
not maintaining the bitstream compliance and result in the increase of video 
bitrate. In this thesis, three lightweight selective encryption approaches have 
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been developed to provide a visual video and moving objects protection of 
HEVC bitstream that can be utilized for real-time video streaming, while 
maintaining the computational cost and video bit rate. Those approaches 
named as, Encryption for Absolute Coefficient Level, Encryption of Intra 
Prediction Mode, and Encryption of Motion Vector Difference (MVD). In 
the first and second methods, the visual video information is secured by 
encrypting limited transformed coefficients using AES algorithm. Whereas 
the third method is dedicated to secure the moving object information in 
the video by exploiting the syntax element of motion vector difference, and 
this method is encrypted by AES as well. The experimental results for the 
first and the second of the proposed approaches has shown that a reliable 
security level of visual video perception was provided, in addition to 
having no observed effects on compression efficiency. Furthermore, from 
the test results of the third method, the moving objects information was 
encrypted and at the same time, the compression efficiency was maintained. 
The proposed schemes provide a trade-off between encryption reliability, 
flexibility, and computational complexity, where the encryption time in the 
first scheme increased by 13% and zero in the second and the third schemes, 
and the increase in bitrate is 1% in the first and the third schemes and zero 
in the second scheme. Thus, these methods can be considered as feasible 
techniques to secure the HEVC/H.265 bitstream, and can be applied in real-
time applications.
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The use of module integrated converter (MIC) topologies for photovoltaic 
(PV) system is to harvest the maximum power point of PV module from 
solar irradiance. MIC is a promising method to keep the electrical power 
output from PV module at maximum capacity through maximum power 
point tracking (MPPT) algorithm during full-sun and mismatch module 
occurrence. This thesis focussed on the development of PV module 
integrated with positive output (PO) buck-boost converter by intelligent 
control of MPPT technique. A novel of combination direct and indirect 
(CoDId) MPPT algorithm is implemented for solving mismatch losses 
from existing PV system by employing the implementation of system 
identification approach. System identification is established via utilization 
of multi-input single-output (MISO) model and incorporation with simple 
iteration scheme. The main intention of this study is to develop a single 
sensor measurement of instantaneous output current from PV system in 
order to track maximum power point of the PV module. The signal from 
the sensor is then applied for power switching devices of the PO buck-
boost converter by the attained maximum power point current from CoDID 
MPPT method. The system is constructed from model-based design 
(MBD) of the PV system. The MBD is divided into four parts; executable 
system properties, design and simulation of the properties, execution 
and implementation for code generation and verification process. The 
properties dataset of building integrated PV system located in Malaysian 
Green Technology Corporation are taken as requirement and specification 
for the MBD system. The second aim is to provide a constant desired 
output DC voltage of the system. The criterion of maximum power 
produce from PV system is to produce the DC voltage from unregulated 
DC output voltage due to mismatch losses. Two control schemes; logic 
control and current closed-loop control are developed for retaining the 
required DC output voltage. The system also offer a flexibility of using 
different electrical specification of PV module in string connection 
solving the issue of the selection of PV module should be in similar 
specification. The development of the system is carried out using Matlab/
Simulink incorporated with MPLAB programming for evaluating and 
validating the system. The ability of the system to track maximum power 
point regardless mismatching condition are assessed through simulation 
study and proved in the experimental work for different PV module 
specification and variable of solar irradiances.
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The aim of this work is to study the feasibility of using carbon nanotube 
and graphene as new conductor materials for microwave integrated 
circuits (MMIC). As the dimensions of integrated circuits scale down 
to nanometers, the conductor resistance at high frequencies increase due 
to skin effect, and consequently the performance of MMICs degrade. 
Nanomaterials based on carbon are therefore proposed in this study as new 
material for MMIC due to their promising electrical properties including 
high mobility, high current densities, and negligible skin effect. Co-planar 
transmission lines were built from carbon nano-tube (CNT) and graphene 
using techniques compatible with semiconductor processing. In this work 
CNT was grown on Ni-coated Si wafers using a modified thermal CVD 
method, the Ni acting as growth catalyst. The optimal conditions were 900 
°C reaction temperature, 4 nm catalyst thickness and 100 bubbles/min. 
gas flow rate. In addition, graphene was etched using a modified process 
which offer layer-by-layer etch, thus offering easy process control. The 
physical properties of both CNT and graphene films were analyzed 
using optical, SEM, FESEM and EDS for microstructure analysis, and 
Raman spectroscopy for crystalline analysis. The Raman results show 
both samples had well-graphitized carbon structures. A two-point probe 
station used to measure dc resistivity revealed the resistivity value of 
CNT of 6.3 × 10-5 Ω-m, whereas the graphene resistivity was 1.5 × 10-6 
Ω-m. This indicated graphene to have better conductivity than CNT. Test 
structures in the form of co-planar transmission lines made of CNT and 
graphene were formed on Si wafers and characterized from 2 to 20 GHz. 
These structures were first analyzed using CST electromagnetic simulator 
to predict the RF performance. The structures were then fabricated using 
Electroencephalographic signals or EEG signals are very closely related 
to psycho-physiological. At present, many types of diseases caused 
by the psycho-physiological have risen in the society. Early detection 
of psycho-physiological related problem such as stress, hypertension, 
depression and others has now become very important. This is due to the 
modern society lifestyle which contributes to major psycho-physiological 
problems. The existing practice to patients, who have been detected 
with psycho-physiological problem, used the assessment methods 
such as questionnaires and interviews which need expertise to handle 
the case and resulted in time consuming. Thus, a quick, reliable and 
simple method to determine the level of psycho-physiological condition 
is necessary during the treatments which can abridge the time needed 
to diagnose individuals. This study aim is to demonstrate some mental 
characteristics related to calmness can be grouped and categorized, hence 
produced EEG calmness index. To materialize this, asymmetry index was 
chosen as EEG feature in distinguishing unique characteristics of EEG 
signals from different brain behaviours named as relaxed state and non-
relaxed state. The EEG signals were pre-processed through Fast Fourier 
Transform and were segmented before the energy spectral density (ESD) 
was derived. The asymmetry index was calculated using the derived ESD. 
The different data behaviour between relaxed state and non-relaxed state 
were verified by means of linear regression method to confirm the data 
discrepancy. In the EEG calmness categorization subtractive clustering 
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standard semiconductor processing steps, and their characteristics later 
measured using Cascade Microtech probe station connected to a vector 
network analyzer. Improved accuracy was obtained using Thru-Reflect-
Line (TRL) calibration technique, as opposed to the more common SOLT 
method. The microwave properties of these nanomaterials were then 
extracted through two methods, namely curve-fitting of measured data 
with simulation, and RLC lumped-element circuit modeling in Genesys, 
from which the material parameters were extracted. From the modeling 
it was found that graphene had RF conductivity of 3.2 × 104S/m,better 
than those reported by other workers. Comparing with CNT, the 
results indicated graphene offered better transmission capability. The 
impedance of graphene lines were more easily controlled than those of 
CNT, and this allowed better impedance matching, resulting in reduced 
signal reflection at the line inputs. Comparison with Au and Cu showed 
graphene outperformed these traditional MMIC materials by showing 
more consistent performance throughout the bandwidth, with almost 
zero skin effect. This is a significant result since with micro-scale 
circuits skin effect will become dominant at high frequencies. Although 
very thin layers of graphene were used here, the skin effect was found 
to be negligible compared to Au or Cu. The use of graphene as new 
interconnect materials thus could help improve MMIC performance by 
offering monolithic inter-connect ability between various active and 
passive devices with little loss, and with improved higher frequency 
performance owing to the negligible skin effect.   
was used to identify the total number of EEG behaviour existed within 
the data features. The Fuzzy C-Means (FCM) was used to place the data 
features into the same group and the classification was proven through 
k-Nearest Neighbour (k-NN). Statistical analysis was also employed 
to confirm the group selected by the FCM provides significant cluster 
selectivity. Model of Z-score was used to label the calmness indices 
and set the Z-value equal to 2σ as the minimum level to become EEG 
calmness index. From the statistical analysis and Z-score results, three 
indices can be proposed as calmness indices. This was supported with 
the k-NN performance measures which confirmed the selection for the 
three indices with 100% accuracy. Therefore, the number of calmness 
indices which could be used to represent the EEG calmness is three. The 
results obtained in this study also suggested that the EEG behaviour 
during calmness can be categorized. The chosen techniques used in the 
study and the calmness index have brought a novel finding in the EEG 
research. It is expected that the established EEG calmness index can be 
projected for the psycho-physiological diagnosis.
I n s t i t u t e  o f  G r a d u a t e  S t u d i e s  ( I G S )
20
Name  :  NORAZLINA BINTI IDRIS
Title  :  PRODUCTION OF XYLANASE BY ASPERGILLUS NIGER ATCC 16404 
  USING OIL PALM LEAF AS SUBSTRATE
Supervisor  :   PROF. DR. HJ. KU HALIM KU HAMID (MS)
    DR. SABIHA HANIM SALEH (CS)
Malaysia generates agricultural wastes (agro-wastes) with the volume 
nearly 5 million tonnes yearly. At present, oil palm fronds are the major 
composition of agricultural waste materials that are exported to European 
countries for the industrial needs. Automatically, there is also a lot of oil 
palm leaf that was thrown away without being utilized. Oil palm leaf (OPL) 
was exploited as substrates for the cultivation of Aspergillus niger ATCC 
16404 for the production of xylanase via solid state fermentation (SSF). 
SSF is generally defined as the growth of the microorganisms on solid 
material in the absence or near absence of free water. Five fermentation 
parameters were investigated in determining the most influential factors 
in maximizing the xylanase activity and via the five-factor two-level 
factorial design (statistical experiment design), only ratio of carbon and 
nitrogen, fermentation temperature and fermentation time were significant. 
These three significant parameters were optimized in Response Surface 
Methodology (RSM) using Central Composite Design (CCD) and it 
shows the optimized values for ratio of carbon and nitrogen is 0.3443, 
fermentation temperature is 31.2oC and fermentation time is at 6.7645 
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days (162.35 hours) with 53 U/ml of xylanase activity. By using the 
optimized OPL crude xylanase for the enzyme kinetic determination, it 
shows Lineweaver Burk plot with R2 equal to 0.9374, Vmax was 156.25 
U/ml and Km was 2.078 is the most suitable model in which these results 
were comparable with the commercial xylanase where R2 0.967, Vmax 
270.27 and Km was 1.757 respectively. Furthermore, the optimized 
crude xylanase also utilized in the sugarcane bagasse delignification and 
juice clarification. In comparison with commercial xylanase, OPL crude 
xylanase showed positive capability results as it was successfully remove 
the lignin and clarified the juice.
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Textile industry has grown to become one of the important industries in 
Malaysia. Reactive dyes are extensively used in textile industry since these 
dyes are being recognized as the best dyes used for dyeing cotton and 
cellulosic fiber. However, reactive dyes have low fixation rate and therefore 
facing the highest loss in dyeing process. Most of these dyes have complex 
structures that resist degradation in conventional wastewater treatment 
process. Due to these factors, it is an urgent need to find a way to preserve 
the environment while keeping the economic growing. In this study, the 
removal of C.I Reactive Black 5 (RB5) and C.I Reactive Orange 16 using 
plant based esterquat surfactant (PBE and VBE) via micellar-enhanced 
microfiltration (MEMF) was investigated. FTIR confirms the existence 
of functional group and interaction occurred between dyes and esterquat 
surfactant. The Critical Micelle Concentration of PBE and VBE surfactant 
obtained was at range of 93 to 97 mg/L and 152 to 159 mg/L via conductivity 
method and UV-Vis spectrophotometric method. It is verified that the 
developed simplified method for analysis of surfactant concentration is in a 
good agreement with the existing colourimetric method. The micelles was 
formed in vesicle arrangement with particle diameter at size range from 
140 to 1500 nm. The MEMF process was performed by using hydrophilic 
mixed cellulose esters microfiltration membrane (MCE) with pore size of 
0.45 μm. Results obtained in MEMF study using PBE and VBE surfactant 
shows almost complete decolourization of RB5 and RO16 and confirms the 
existence of competitive binding interaction between RB5 and RO16. The 
best operating condition obtained for MEMF was achieved at surfactant 
concentration of 2CMC, pressure of 150 kPa, stirring speed of 200 rpm 
and initial pH of 5.5 (unadjusted pH). Treatment of actual wastewater 
for source 1 via combined coagulation/flocculation process and MEMF 
process shows final treated wastewater achieved more than 80% removal 
of colour, COD, suspended solid(SS) and turbidity using PBE surfactant, 
however for VBE surfactant only the colour and COD achieved more than 
80%. It is proved that MEMF using biodegradable plant based esterquat 
has a great potential to become a new green technology for removing 
reactive dyes from textile wastewater. The overall percentage error for 
resistances and permeate flux obtained in Resistance in series (RS) model 
is within ±20%, indicating that all the experimental data were close to 
RS model data. Therefore this study proved that Resistance-in-series 
(RS) model is useful in predicting and quantifying the flux decline and 
resistance occurred in MEMF process.
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So Proton Electrolyte Membrane Fuel Cell (PEMFC) has started to gain 
global attention nowadays due to the greener aspect of this technology 
with almost 90 % emission reduction as compared to internal combustion 
engine. However, in order to improve the thermal performance efficiency 
of a PEM fuel cell, an excellent thermal management system acquisition 
is strongly required. This study hybridized nanofluids and PEM fuel cell 
technologies into cooling medium of PEM fuel cell in order to improve 
the thermal management. To author’s knowledge, experimental study 
of nanofluids in an electrically active heat transfer device such as PEM 
fuel cell is almost none. The study focuses on Alumina oxides (Al2O3) 
nanofluids characterization, understanding heat transfer and fluid flow 
behaviour of Al2O3 nanofluids in a single cooling plate and later on 
establishing thermo electrical and thermo fluid performance of a full-
scale PEM fuel cell with the adoption of Al2O3 nanofluids as the cooling 
medium. In this study, Al2O3 nanofluids with volume concentration of 
0.1, 0.3 and 0.5 volume % have been dispersed in base fluids of water 
and two mixtures of water and ethylene glycol (EG), which are 60:40 
and 50:50 (W:EG). Critical thermo-physical properties of nanofluids 
mainly electrical conductivity, viscosity and thermal conductivity were 
measured. Prandtl number and Thermo-electrical conductivity (TEC) 
ratio were established. These properties were applied to both numerical 
and experimental study in order to understand the behaviour of Al2O3 
nanofluids in term of heat transfer enhancement and pressure drop 
The importance of understanding skin behaviour, either in biological 
domain or engineering field has led to many researches. Researches about 
the anisotropic and viscoelastic behaviour were carried out on human, 
animal or synthetic skin. The simple structure can look from outside, 
but complex anatomy when study in details under the skin layer. The 
complicated behaviour of skin such as highly non-linear, viscoelastic, 
inhomogeneous and anisotropic clearly shows the complexity behaviour 
of skin, especially when measuring and quantifying its bio-mechanical 
properties. Therefore, this research aims to quantify the Bio-Mechanical 
properties of animal’s skin via multiple approaches and adapting various 
hyperelastic constitutive models. Systematic methodology employed in 
this research starts with the experimental approach (in-vitro mechanical 
testing) followed by the analytical approach (theoretical derivation) then 
numerical approach (computational parameter quantification) and finally 
Finite Element simulation (skin model simulation). Each approach was 
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penalty in a single cooling plate of PEM fuel cell. Advantage ratio (AR) 
was calculated which measure the feasibility of the adoption from heat 
transfer enhancement to pressure drop penalty aspect. Finally, thermo 
electrical and thermo fluid effect of Al2O3 nanofluids in a full-scale liquid 
cooled PEM fuel cell was established. The result shows that the highest 
cooling rate improvement was 187 % with 0.5 volume % concentration 
of Al2O3 nanofluids in 100:0 (W:EG). This was followed with 147 % 
enhancement in 0.3 volume % concentration of Al2O3 nanofluids in 
100:0 (W:EG). However, there was a drop in electrical power produced, 
which is 31 and 15 % respectively as compared to water-cooled PEM 
fuel cell. Thermo electrical (TE) ratio calculated shows that 0.1 volume 
% of Al2O3 nanofluids in 100:0 (W:EG) are the most feasible Al2O3 
nanofluids for PEM fuel cell adoption. Thermo fluids analysis through 
AR was found in a good agreement with TE ratio findings. It was 
concluded that despite of the high electrical conductivity characteristic 
of Al2O3 nanofluids, the thermal management improvement was still 
achievable as compared to conventional coolant. It is recommended that 
further study conducted with different nanoparticles and base fluids to 
extend the understanding of the nanofluids adoption in an electrically 
active heat transfer device such as fuel cell.
analysed three different animal’s skin (bovine, ovine and leporine) as 
the main subject individually. All approaches and animal skins were 
adapted with three hyperelastic constitutive models (Mooney-Rivlin, 
Neo-Hookean and Ogden model) for comparison purposes. It is found 
that the Ogden model and numerical approach are the best studied model 
and approach in choosing the suitable analysis procedure of animal skin 
or skin like materials. The results and finding prove that the current 
study is significant and has contributed to knowledge enhancement 
about the deformation behaviour of the animal’s skin.
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There is an increasing pressure on policymakers to demonstrate objectivity 
in the evaluation of the public R&D investments in order to improve the 
effectiveness and performance of R&D towards achieving better results. 
Previous literature indicates that evaluation approach for public R&D 
program would vary among countries as it is highly contextual in nature 
and country-specific. This study aimed to examine R&D evaluation 
practices in the given context, building on the body of knowledge in 
R&D management and program evaluation. An extended new research in 
this area shall address the question: How can we evaluate public R&D 
program for improved performance? The underlying objective of this 
study was to develop an appropriate framework to evaluate the public 
R&D program within the given country context. Through application of 
the conceptual framework to a case study, this study examined the main 
components and the dynamic process of performance evaluation of the 
public R&D at program level. This study therefore will demonstrate the 
importance of program evaluation in improving the performance of the 
public R&D program. This study employed case study, mixed method 
design to collect data and address the research question. Logic model and 
cross case analysis techniques were employed to analyze the case study 
at both the project and program levels. The findings and results at the 
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project level were then aggregated and synthesized at the program level. 
There are several findings from this study. Firstly, the study examined the 
current evaluative practices and identified the requisite key evaluation 
components and evaluation process needed in evaluating the public R&D 
program. Secondly, the analysis identified the challenges, issues and 
knowledge gaps in the current evaluative practice with respect to program 
evaluation process and program design and delivery in the given context. 
Thirdly, validation and refinement of thematic key factors from literature 
has been applied to the case study to determine suitable thematic key 
factors that were suggested to influence the performance of the public 
R&D program. Additionally, the results from case study identified the 
critical missing components and process in the current evaluative practice 
that are prerequisites to developing an objective evaluation framework. 
Finally, this research synthesized all the findings and suggested the 
design of an evaluation framework that is appropriate for the given 
country context. Guided by the initial conceptual framework, the findings 
contributed to the development of an objective and systematic evaluation 
framework for the public R&D program together with improvement plan 
for the given country context
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Obesity among adolescents is often associated with body image 
dissatisfaction. However, very few studies have examined body image, 
as a social construct, among overweight adolescents in Malaysia, and the 
process by which such construction is perceived, experienced and reacted 
to through various social interactions. The literatures also show that body 
dissatisfaction may lead to disordered eating behaviour, as a means to 
improve physical appearance. Therefore, this phenomenological study 
that was guided by the social constructionism lens, aims to explore the 
construct of body image and weight loss behaviour among overweight 
adolescents. Thirty-three in-depth semi-structured interviews with 13 
to 17 years old male and female overweight adolescents from an urban 
setting in Selangor were analysed using thematic analysis. The present 
study found that body image is conceptualised through perceptual, 
affective, cognitive and behavioural domains of overweight adolescents. 
Overweight adolescents perceived body attributes as more important than 
other physical characteristics. They described their body image as it is 
based on the appearance comments and criticism that they received from 
social interactions with peers and parents. Most of them wanted to be thin 
for social acceptance. They believed that they may have difficulties in 
looking for a partner and susceptible to diseases based on their observation 
of other people and through available information from significant others 
and the media. They experienced weight-related teasing, peer rejection and 
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negative stereotyping in daily encounters. These perceptions, beliefs, and 
personal experiences and observation may lead to body dissatisfaction. 
Although most participants are dissatisfied with their current body image, 
few however were having positive views of their bodies by highlighting 
the self-enhancement mechanisms. All overweight adolescents 
interviewed in this study, including those with a positive view of their 
body image wanted to reduce weight. These findings suggest that the link 
between body image and weight loss behaviour was the intention to lose 
weight. They believed they can reduce weight by dieting, participating in 
physical activities and consuming slimming products. However, skipping 
meal was the preferred weight loss behaviour and this finding suggests 
that overweight adolescents lack information related to healthy weight 
loss. Their preferences of weight loss behaviour are influenced by advices 
and feedbacks from significant others and sources of information from 
the media, and are limited by some of the barriers. This study has given 
a significant contribution to the current knowledge with respect to the 
methodological approach and the conceptual framework of body image 
and weight loss behaviour in the form of a newly developed framework. 
The proposed framework may explain the construct of body image and 
weight loss behaviour among adolescents in Malaysia.ults as it was 
successfully remove the lignin and clarified the juice.
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Exogenous leptin administration has been shown to adversely effect sperm 
count and sperm morphology in normal adult rats. It is however unknown 
if it affects sperm DNA integrity and increases apoptosis of sperm and 
testicular tissue cells. This study therefore investigated the effect of leptin 
administration on sperm count, morphology, sperm DNA integrity, sperm 
DNA damage, apoptosis and histone-to-protamine ratios and its prevention 
by melatonin in Sprague-Dawley rats. It also examined the reversal of 
these effects on sperm parameters for up to 56 days following cessation of 
leptin treatment. Seventy-eight male Sprague-Dawley rats, aged 12 weeks, 
were randomized into 13 groups, Group 1 rats acted as a control and were 
given saline. Group 2 rats were given 60 µg/kg body weight daily of leptin 
for 42 days. Group 3 (leptin-melatonin-10) rats were given 60 µg/kg/day 
of leptin and 10 mg of melatonin/day/kg body weight in drinking water. 
Group 4 (leptin-melatonin-20) rats were given 60 µg/kg/day of leptin 
and 20 mg of melatonin/day/kg body weight in drinking water. Group 5 
(melatonin-10) rats were given 10 mg of melatonin/day/kg body weight in 
drinking water. The remaining 8 groups were divided into four leptin and 
four saline treated control groups to examine the reversal of adverse effects 
of leptin. They were given intra-peritoneal (i.p.) injections of leptin daily 
at a dose of 60 µg/kg body weight for 42 days. Control rats received 0.1 ml 
of 0.9% saline. On day 43, one group of leptin treated rats and one group 
of age-matched saline treated control rats were euthanized for collection 
of epididymal sperm. The remaining three groups together with their age-
Dengue fever is a mosquito-borne tropical disease caused by dengue virus. 
When infected by any of the four serotypes of dengue viruses, individuals 
may be asymptomatic or develop a dengue fever. The latter group can 
progress into severe form of dengue and the etiology of this is still 
uncertain. This study aims to elucidate copy number variations (CNVs) of 
the host genes as the factor causing dengue pathogenesis. Blood samples 
were collected from hospitalized dengue patients and proceeded to DNA 
extraction. DNA samples (136) were used for genotyping with Human 
Genome GeneChip 6.0. CNVs were called using Genotyping Console 
(GTC) 4.1 and Nexus Copy Number 7.0. Results from both algorithms 
were merged and stringent CNVs  were filtered with three public databases; 
DGV, HapMap3 and SGVP in search for rare case- specific CNVs. Case-
specific underlying genes were used in functional analysis with DAVID 
and IPA to explicate the dengue related biological processes. Significant 
genes of interest from both softwares were validated using qPCR. Hundred 
and thirty-six DNA samples from hospitalized dengue patients in four 
different hospitals were genotyped. A total number of 50,864 (24,806 
gains and 26,059 loss) and 34,257 (31,725 gains and 2,534 loss) CNV 
events were discovered by GTC and Nexus, respectively. After merging, 
only 3,052 (2,132 gain and 920 loss) stringent CNVs were left. After 
filtering with public known databases, of the 385 novel rare CNVs, 257 
were specific for cases, and 128 were specific for controls, respectively 
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matched saline treated controls were allowed to recover further for either 
21, 42 or 56 days. Sperm count, morphology, histone-to-protamine ratios, 
8-OHdG, apoptosis, sperm DNA damage, and gene expression profiles 
using micro-array analysis of the rat testes were determined. Data were 
analyzed using ANOVA and post-hoc analysis and presented as mean ± 
SEM. Compared to the controls, sperm count was significantly lower 
whereas the fraction of sperm with abnormal morphology, histone-to-
protamine ratios, the level of 8-OHdG, apoptotic activity and sperm DNA 
fragmentation were significantly higher in leptin treated rats but not in 
leptin-melatonin-20 rats. Micro-array analysis revealed significant up-
regulation of the expression of respiratory chain enzymes, apoptosis, 
DNA damage genes and down-regulation of anti-oxidant enzyme genes. 
All these differences were still evident at days 21 and 42 but not at day 
56 of recovery period. In summary, it appears that leptin administration 
significantly decreases sperm count and down-regulated the anti-
oxidant enzyme genes. It increases the fraction of sperm with abnormal 
morphology, DNA damage, apoptosis, DNA fragmentation and expression 
of caspase-independent apoptosis genes and DNA damage marker genes. 
These effects are prevented by concurrent administration of melatonin 
at dose of 20mg/kg. It appears also these adverse effects of leptin on 
sperm parameters are completely reversed within 56 days post- treatment 
in Sprague-Dawley rats.
(p = 0.388). Six hundred and eighty genes were found underlying the 
CNVs specific for cases and were eventually loaded into functional 
analysis softwares. GO terms from unbiased DAVID analysis such as 
defense response (p<0.001; Benjamini corrected p = 0.034), inflammatory 
response (p<0.001; Benjamini corrected p = 0.04) and response to 
cytokine stimulus (p<0.001; Benjamini corrected p = 0.038). From the 
biased IPA analysis, the candidate genes were clustered into enrichment 
with antigen presentation pathway as the most significant (p <0.001), 
followed by IL-12 signaling and production in macrophages (p <0.001), 
and interferon signaling (p <0.001). Genes from both significant GO 
terms and pathways; namely BCKDHB, CTSB, MR1, TAP2, TNFRS1B 
and CXCR4 were considered for validation using qPCR. The 9 out of 
10 similarities between SNP 6.0 genotyping and qPCR supported the 
reliability of this assay. In conclusion, the rare CNVs may be involved 
in dengue pathogenesis. The rare CNV, which has been reported in other 
diseases (neuropsychiatric diseases, congenital heart disease and dilated 
cardiomyopathy), is reported for the first time in infectious diseases.
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Dome Matrix technology is a platform for the controlled release of drug. 
This technology is based on the assembling of modules used as elements 
for controlling the drug release. The research project of the doctorate 
thesis was devoted to the application of Dome Matrix technology for 
the preparation of gastro-retentive dosage forms thanks to the module 
assembly in void configuration. According to the co-tutorship agreement, 
the research was carried out both at University of Parma and University 
Teknologi MARA, Kuala Lumpur. During the first part of the project, 
carried out at University of Parma, a modular assembled system for a 
double pulse release (immediate and delayed release) of esomeprazole 
in combination with sucralfate was studied. The assembled system was 
build up by assembling 5 modules, three sucralfate modules and two 
esomeprazole modules, in “mixed” configuration (void and stacked 
configurations) with three different release kinetics. The alkalizing agent 
in the esomeprazole immediate release module prevented the degradation 
of the drug in acid environment in vitro. The role of alkalizing agent in 
A decoction of the roots of Prismatomeris glabra (PG), family Rubiaceae, 
has been traditionally used by rural people for wellness, improvement 
of stamina and for aphrodisiac effects. However there were no scientific 
data to support the folkloric use of this plant. This research was thus 
conducted to determine whether aqueous extract of P. glabra roots 
possess antioxidant capacity, produce ergogenic effects and improve 
sexual function. Toxicity studies were performed to estimate safety for 
human consumption. PG extract was prepared by boiling powdered roots 
for 10 minutes before drying in spray dryer. Toxicity studies in mice were 
conducted for acute, subacute and subchronic effects. OECD guidelines 
were used for 14-day observation following acute dose given to male 
and female mice intraperitoneally. In all experiments, age-matched 
control mice were given normal saline. Gross necropsy, hematology and 
biochemistry analyses were conducted following killing. Toxicity studies 
in vitro were conducted using selected cell lines. Antioxidant capacity 
was determined in vitro and in vivo using established methods. Ergogenic 
effects were studied in weight-bearing mice performing forced swim 
test (FST) to exhaustion following treatment with 500 mg/kg/d p.o. PG. 
Mice were killed immediately after the final FST for blood biomarker 
assays. Castrated/non-castrated mice were used to determine the effect 
of PG (500 mg/kg/d p.o.) on testosterone levels. Males were introduced 
to sexually receptive female for mounts and intromissions activities 
assessment. In vitro, cultured Leydig cells (CRL1714) were treated 
with PG for testosterone production. Results show PG to be safe. Mice 
were able to tolerate PG to a maximum single dose of 3 g/kg, p.o., 500 
mg/kg/d, p.o., daily for 14 days, and at 100 mg/kg/d, p.o., daily for 3 
months, respectively, without showing signs of toxicity or abnormal 
biochemical markers and hematology. PG also showed no genotoxic and 
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preventing the degradation of the drug in acid environment was further 
investigated via permeation studies and in-vivo pharmacokinetics 
studies on rats. The second pulse was obtained via the partial coating of 
one esomeprazole module and its assembly in void configuration with 
a sucralfate controlled release module. During the second part of the 
project, carried out at UiTM (Kuala Lumpur), a floating dosage form 
for the controlled release of norfloxacin was developed. The control 
of drug release was determined by the in situ cross-linkage of alginate 
with calcium iones when in contact with gastric fluid. The floating of 
the dosage form was confirmed in vivo using Dome Matrix assembled 
system loaded with barium sulphate. The floating of the Dome Matrix 
assembled system in vivo led to an increased bioavailability of the 
drug compared to the conventional non-gastroretentive tablets that was 
confirmed via pharmacokinetic studies on rats.
cytotoxic effects. Results also show PG is a potent antioxidant when 
phenolic content, lipid- and water-soluble antioxidant capacities of 
PG were 6.82±0.71%, 36.61±1.39 μg/mg of ascorbic acid equivalent 
and 8.28±1.23 μg/mg of trolox equivalent, respectively. PG scavenged 
DPPH radicals, reduced ferric ions and inhibited tert-BOOH-induced 
lipid peroxidation with values of 239.31±70.48 µg/ml (EC50), 0.298 ± 
0.026 µmol Fe2+/mg and 188.7±15.3 (IC50), respectively. PG also did not 
affect malondialdehyde levels of major organs and plasma. In ergogenic 
studies, mice treated with PG showed greater exercise performance than 
control (p=0.000) or L-arginine (p=0.001) groups. Post-exercise blood 
glucose levels of PG-treated mice was greater than those of control 
exercised (p=0.011) but similar to control non-exercised and L-arginine 
groups. PG did not influence blood lactate and serum corticosterone 
following exercise. Testosterone and corticosterone were also not 
influenced by administration of PG. Mice treated with PG showed greater 
frequency of mounting than control in 1st (p=0.021) and 2nd (p=0.032) 
sexual meeting. PG-treated mice also showed greater intromission 
duration (p=0.01) and frequency (p=0.02) than control in 3rd meeting. 
PG also had no effect on luteinizing hormone. In conclusion, based on 
toxicity data, PG root aqueous extract is generally safe for consumption. 
PG roots may not be an important source of antioxidants although it 
apparently has sufficient antioxidant capacity to enhance wellness. 
Findings of this study provide evidence to confirm the traditional use 
of PG roots to increase stamina; improve physical performance and as 
aphrodisiac. 
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The fungal kingdom forms an important source for a broad range of 
secondary metabolites with widely different chemical structures, as well 
as diverse biological activities. In the present work, the main objective was 
to isolate fungi from local soil samples and identify bioactive metabolites 
that they could produce. To this end, soil samples were collected from 
a biological forest reserve, at UiTM’s Puncak Alam Campus, Malaysia. 
The isolation from soils can proceed through many different techniques. 
Here, a new chemotechnique based on the use of five volatile compounds 
(dimethylsulphoxide, naphthalene, cineole, petroleum and formaldehyde) 
was used. As a result, a total of 82 fungi were isolated from soil samples 
taken at three different depths. The pure cultures were inoculated and 
fermented in the presence or in the absence of volatile compounds. 
A total of 100 crude extracts were analysed by HPLC and evaluated 
for antimicrobial activity against pathogenic microorganisms using 
the MTT assay. Twenty out of 100 crude extracts showed significant 
antibacterial activity against Escherichia coli, 17 extracts were active 
against Enterococcus faecium, 15 against Pseudomonas aeruginosa and 
25 against Staphylococcus aureus. Twenty six crude extracts showed 
antifungal activity against Candida albicans. From the analysis of 
the above data, 8 out of the 82 fungal isolates were selected for further 
study. These include Aspergillus nomius, A. terreus, Byssochlamys nivea, 
Talaromyces aculeatus, P. commune, Pseudallescheria minutispora, 
Trichoderma citrinoviride, and T. virens, which were fully identified by 
morphological and genetic techniques. Their metabolites were purified 
by semi-preparative HPLC and identified by spectroscopic (MS, NMR, 
UV/Vis) and X-ray diffraction techniques. From Aspergillus nomius, four 
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compounds were identified, namely kojic acid, aflatoxins B1 and G1, 
and 3-O-methylsterigmatocystin. Terrein was isolated from A. terreus. 
From the Penicillium and Talaromyces species, three compounds were 
identified, including penicillic acid, 6-methoxymellein and vermistatin. 
From Pseudallescheria minutispora, three rare pseurotins A, A1 and A2 
were identified. From Trichoderma citrinoviride, hydroxyheptelidic acid 
and gliocladic acid were identified. Rare MK-8383 was obtained from 
Byssochlamys nivea. Finally, from Trichoderma virens, viridiol was 
identified, while the plane structure was established for a new metabolite 
named trichovirenic acid. Scanning electron microscopy (SEM) revealed 
marked effects when the Talaromyces aculeatus isolate was exposed to 
DMSO: (i) hyphae showing hairy spinulose appendages or nodules, (ii) 
hair-like appendages arising from penicillus phialides and long dense 
spines on the conidia, (iii) hyphae with wart-like growths, (iv) smooth 
conidia, (v) presence of mycelial coils, (vi) vesicle-like formations. Other 
less dramatic effects such as altered growth rate and discoloration were 
observed with some volatiles for some isolates. Significant changes in 
secondary metabolic profiles were observed with volatile exposure. Thus, 
the use of toxic volatile compounds presents a novel selective isolation 
procedure and allows for metabolic manipulation of fungi.
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Categorized as a Biopharmaceutics Classification System (BCS) Class 
II drugs, statins exhibit low aqueous solubility and bioavailability thus 
presenting an obstacle and great challenge to formulation researchers. As 
a consequence, abundant studies are available in regard to the solubility 
enhancement of statins but very few actually describe this phenomenon 
in terms of thermodynamics and the solute solvent interaction. The 
present study aimed to elucidate the solute-solvent and solute-cosolute 
interactions, solid state characteristics, wetting behaviour, surface 
energy and thermodynamic parameters that bolstered the solubility of 
simvastatin (SMV) and atorvastatin (ATV) in the presence of ARG. First, 
the solubility of SMV and ATV in 0.01, 0.02, 0.04, 0.09, 0.18, 0.36 and 
0.73 mol dm-3 arginine (ARG) in water solutions was determined. These 
solutions were subjected to conductometric, volumetric, viscometric, 
acoustic and refractometric measurements at temperatures (T) of 298.15, 
303.15, 308.15 and 313.15 K. Results indicated that there was a massive 
increase of SMV and ATV solubility in the presence of ARG as a cosolute. 
Based on physical characteristics, a strong solute-solvent and solute-
cosolute interaction has occurred in the SMV-ARG and ATV-ARG binary 
solution mixture. Furthermore, results of spectral analysis complemented 
the thermophysical findings which proved that SMV-ARG and ATV-
ARG complexes were formed as a result of an interaction between the 
molecules. The second part of the study looked at how easy SMV and 
ATV formed a complex with ARG. The complexes were characterized 
based on their physicochemical properties and subjected to solubility 
and in vitro dissolution study. SMV-ARG and ATV-ARG complexes 
enhanced solubility by 12,000 and 25-fold respectively, as compared to 
the pure drug. Additionally, an increase in the dissolution rate for both 
acidic and alkaline dissolution media was also observed. Results from 
physicochemical properties revealed molecular interaction between 
SMV or ATV and ARG during the complexation formation. Finally, the 
study on the influence of various ratios of statin-arginine complexes on 
the surface wettability and energy was carried out. Results from this 
study indicate that a high ratio of ARG in the statin arginine complexes 
leads to a reduction in the contact angle and an increase in the work of 
adhesion and surface energy values.
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There have been very limited studies conducted on subjective outcome 
with regard to psychological factor, quality of life (QOL) and patient 
education after anterior cruciate ligament reconstruction (ACLR) 
rehabilitation among male involved in recreational activities. This 
study investigated fear of re-injury, QOL and patient education after 
ACLR rehabilitation. The purposes were (1) to determine the correlation 
between fear of re-injury and functional activity performance; (2) 
to determine the correlation between QOL, fear of re-injury and 
functional activity performance; (3) to identify the determinants of QOL 
concerning patients’ background, fear of re-injury and functional activity 
performance; (4) to explore patients’ experience in patient education by 
patient- physiotherapist face-to-face interaction on ACLR rehabilitation; 
and (5) to explore patients perception of patient education related to 
QOL after ACLR rehabilitation. A cross-sectional survey was conducted 
on 60 participants recruited by convenient sampling. They completed 
background information form, IKDC, KOOS and Lysholm, Tanpa 
Scale of Kinaesiophobia and ACL-QOL after 14 to 16 weeks of ACLR 
rehabilitation. Data were analysed by Pearson and Spearman correlation 
including multiple linear regression. For phenomenological design, 
interview guide was used to conduct interviews on 10 participants taken 
by purposive sampling. The transcriptions were analysed by thematic 
network analysis. In the multi-method design, quantitative and qualitative 
studies were performed concurrently. The TSK and KOOS-symptoms 
revealed a very weak correlation (r = -.155) and QOL with all variables 
had mainly positive with strong correlation (r = .490 to .717). Only TSK 
showed negative correlation. Multiple regression model was significant 
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[F(11,48) = 27.5, p < .001] with the predictors explaining 59.5% of 
the variation in QOL. Only KOOS-pain and KOOS-sport/recreation 
were the significant contributors to QOL. The network on interpersonal 
interaction in face-to-face teaching and the holistic approach in 
QOL described the usefulness of patient education. Three significant 
contributions to physiotherapy practice are identified. To improve the 
proficiency of practice, the creation of a specific checklist is essential to 
assess physical and psychological profile with the potential to improve 
QOL after ACLR rehabilitation. Furthermore, head of physiotherpy 
department need to impose a regulation on physiotherapists to use a 
standadised reading materials to promote adherence to patient education 
on ACLR rehabilitation. Finally, the Holistic Rehabilitation Strategy 
(HRS) model is applicable to education and research in physiotherapy 
and sport-related injury management of ACLR. Future research 
include (1) a survey by using a larger sample size to compare QOL, 
functional performance and fear of re-injury between male and female 
(2) a focus group for patients’ perception on patient education reading 
material developed from the present study and its inter-relation with 
empowerment in functional, psychological and social wellbeing; and 
(3) the development of a multi-component questionnaire to evaluate 
the HRS model. The reading material may enhance efficiency in 
rehabilitation time frame by motivating patients in self-management 
of ACLR rehabilitation. Additionally, the HRS model is applicable to 
the enhancement of physical and psychological outcome as well as the 
planning of ACLR rehabilitation protocol.
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A protective garment is essentially important for enforcements personnel member application during the critical employment. In the context of natural 
and environmental condition, creation of protective garments in tropical climate practice such as ergonomics, mobility, appearance and comfort are 
among difficulties experienced by Malaysian Police Force (PDRM) on duties. The existing protective design is incomprehensible and became a problem 
with the movement of enforcement personnel bodies throughout the field operation in crime prevention activity. Therefore, the exploratory research 
is required to be conducted in this research. The improvements of protective design focused on optimum exploration for effectual protective design 
interest. In this study, the problem toward artistic exploration was required to enhance the safety protection for the security forces personnel. A research 
undertaking was conducted on the empirical elaboration of alternative design specifications towards the improvisation of protective garment designs.  
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The visual rhetoric is an important element to increase the effectiveness of 
the process of information exchange. In fact, visual rhetoric helps to get 
messages across to the intended audience in a persuasive way. Visual rhetoric 
is described as a form of communication that uses images for creating meaning 
or constructing an argument. Hence, an analysis of visual rhetoric considers 
how images work alone and collaborate with other elements to create an 
argument designed for moving a specific audience Bulmer & Oliver (2006, 
p.55). Visual rhetoric in visual advertising involves how the audience choose 
to present information or argument through images. A key concept of visual 
rhetoric study in Malaysia Public Service Announcements (PSAs) contexts use 
focuses on how rhetorical figures in Public Service Announcements (PSAs) 
could convey to react and response in visual arguments by developing a 
persuasive message into a great communication process. The purpose of this 
study is to explore and discuss the understanding of rhetorical theories by 
implementing the visual rhetoric in print advertising on how visual arguments 
can affect consumers processing and response toward persuasive forms 
message. The aim of this study is to propose a framework system model for 
the effective use of visual content in the visual advertising communication 
process in Malaysia that could be employed by visual rhetoric in print 
media to instil advertising awareness. In order to strengthen and obtain the 
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justifications of the model framework, the researcher utilised and adapted 
the various established theories and studies. Utilise post-test findings from 
the subject matter experts in the fields were also conducted to justify the 
effectiveness of the model framework. This allow people from various social 
culture to engage themselves in the activity of comprehending the message 
carried by the visuals displayed to them. The application is well-supported 
by psychological experiments and offer challenging extensions to advertising 
practices.  This study is based on data obtained from interviews and survey 
questionnaires to evaluate the understanding of visual rhetoric analysis in 
Malaysia’s advertising views with the objective to demonstrate the message 
and meanings into persuasive communication process strategies. This study 
proves that the engagement of visual semiotics can develop visual arguments 
by merging the rhetorical theories and cultural elements, and transforms the 
degree of persuasion tools as an effective communication process. Perhaps, 
this study will also spread knowledge on the usefulness of visual rhetoric 
in print advertising beyond aesthetic values as their presence accounts as 
beautiful crafts to the eyes of human. This research will also aid in opening 
new avenue for research platforms in rhetorical works for creative elements 
associated with effective advertising and ultimately to bridge cultural gaps in 
our social environment.  
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  GROUPS
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Corporate social responsibility (CSR) is one of the new corporate governance 
mantras that give some credence to stakeholder theory of corporations. 
Studies have examined the interest in, levels and effects of CSR investments 
on employees, customers, investors etc. However, CSR is an intermediate 
outcome. Corporate legitimacy is what corporations seek to achieve through 
CSR although this is not always explicit. This study examines the relationship 
between corporate responsibility and corporate legitimacy. Secondly, corporate 
responsibility intensity and types of corporate responsibility activities have 
been examined from the standpoint of shareholders, customers, employees and 
other groups closely linked to the businesses. These are undoubtedly sections 
of society but they are role restricted groups.  This study examines the less role 
restricted special interest groups (SIGs) that represent and/or speak on behalf of 
the various components of the society. The study focused on 17 publicly listed 
Government Linked Corporations (GLCs) which are pressured by their owner 
– the government, to be socially sensitive and responsible in their business 
activities. The three main aims of the study are: (i) to determine the level of 
corporate legitimacy perceptions of GLCs in the eyes of SIGs as proxies for 
society (special interest groups); (ii) to examine whether and which type of 
corporate responsibility activities of GLCs influence their corporate legitimacy 
perceptions; and (iii) to find out the extent to which the SIGs characteristics 
moderate the relationship between corporate responsibility activities and 
corporate legitimacy of GLCs. 17 research hypotheses were developed and 
tested to examine the relationship between three dimensions of corporate 
responsibility activities – philanthropy related, business related and product 
related and corporate legitimacy with three SIG characteristics (size, age and 
access factor) as moderators. The study employed a cross-sectional sample 
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survey designed to collect data from a pre-selected list of SIGs obtained from 
the Registrar of Societies, Malaysia. From a list of about 22,119 societies, 
377 were shortlisted covering six categories of societies. Partial Least 
Square-Structural Equation modelling (PLS-SEM) was used to analyse the 
data collected from a sample of 266 SIGs in Malaysia. The empirical results 
indicate that corporate responsibility activities significantly influence the 
corporate legitimacy perceptions of GLCs by the SIGs. This study also found 
that there is a positive relationship between two of the three components 
of corporate responsibility activities of GLCs: philanthropy and business 
practices-related and corporate legitimacy. However, there was no support for 
the hypothesis that SIG’s characteristics moderate the relationship between 
corporate responsibility activities and corporate legitimacy. The study 
expands the remit of traditional CSR studies to truly venture into the societal 
components which are not directly dependent on the businesses in questions. 
Customer, employees and investors are important direct stakeholders in 
the businesses. Studying the SIG’s perceptions expands the boundaries of 
the CSR investigations. Secondly, returning to the latent but the eventual 
outcomes of corporate responsibility, links corporate responsibility to its 
precursor or predecessor construct – corporate legitimacy. The relationship 
of corporate responsibility to corporate legitimacy is in focus in this study. 
These two lines of investigations make important contribution to the theory 
and practice of CSR.
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Supervisor  :   PROF. DR. HJH. NOR AZIAH HJ ALIAS (MS)
    ASSOC. PROF. DR. ABU BAKAR HJ IBRAHIM (CS)
This study is intended to develop and validate the Model of Technology-
Supported Learning for Special Educational Needs (SEN) Learners 
in Malaysian institutions of higher learning (IHLs). This is due to the 
lack of technological-research based on the SEN learners particularly 
in IHLs in Malaysia. Utilizing the design and development research 
(DDR) approach, this study comprises three phases. The first phase 
of the study is the needs assessments and model development. Needs 
assessments were conducted among the eight public as well as 66 SEN 
learners from eight selected Malaysian IHL through interview as well as 
an adapted and validated questionnaire. Content analysis on the selected 
Malaysian IHLs’ websites was carried out for the initial foundation 
of the prototype for the Model. Information from needs assessments, 
content analysis and literature review was then used to develop an initial 
extensive prototype of the Model of Technology-Supported Learning for 
SEN Learners. The second phase of the study is the Model validation, 
involves a heterogeneous group of subject matter experts (SMEs). Eleven 
SMEs were involved in validating the Model through Delphi technique. 
After thorough revisions and recommendations by the SMEs, the final 
extensive version of the Model of Technology-Supported Learning 
for SEN Learners was developed which consists of six important 
elements that are: 1) Academic Affairs, 2) Student Affairs, 3) Library, 
4) University Administration, 5) Community, Industrial Networking and 
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Alumni, and 6) Special Department/Unit for SEN learners.The third 
phase of the study is the instantiation of the Model. For the purpose 
of instantiation, one of the elements in the Model i.e. ‘e-group’ was 
chosen to be exemplified. To instantiate the Model, two e-groups were 
created for SEN learners who were currently studying in Universiti 
Teknologi MARA (UiTM) and public. The usefulness of the technology 
for the SEN learners was observed. The overall findings of the needs 
assessments showed that SEN learners faced various challenges and 
barriers in IHLs and these including barriers in teaching and learning 
and challenges in dealing with the IHLs community.  For the second 
phase of the study, the 11 SMEs reached a consensus on the Model in 
the round two of Delphi. This indicated that the Model is feasible to be 
implemented at the Malaysian IHLs. The findings of the third phase of 
the study proved that the technology supported SEN learners socially 
and emotionally. Through the support, SEN learners could sustain in 
their learning journey in IHL. It is thus recommended that the Model 
of Technology-Supported Learning for SEN Learners could be used as 
one of sources by the Malaysian IHLs authorities in their planning for 
the development and improvement of the existing educational system so 
that an inclusive environment could be established in IHLs. 
Name  :  BADLI ESHAM AHMAD 
Title  :  CULTURAL VALUES AND SELF-DIRECTED LEARNING AMONG FEMALE 
  MALAY ADULT LEARNERS
Supervisor  :   ASSOC. PROF. DR. FAIZAH ABD MAJID (MS)
Research into Malay adult learners and self-directed learning in Malaysia 
is far from its saturation point and still offers many avenues for research. 
There appeared to be a gap in research information on the Malay cultural 
values and self-directed learning. Limited research has been conducted to 
close the gap between Malay cultural values and self-directed learning. 
Hence, the study undertook the task of closing the gap between Malay 
cultural values and self-directed learning by looking at how the Malay 
cultural values help to shape the self-directedness of the Malay adult 
learners. The research employed the qualitative approach and used journal 
entries, observations and interviews as its data collection method.  Six 
Malay cultural values derived from literature were chosen- harmonious, 
collective, sensitive, approval seeking, religious and maintaining face 
as the cultural values upheld by the Malays. Four Malay adult learners 
who were pursuing postgraduate degrees in a local university participated 
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in the study. The study found that three participants were very self-
directed while the other participant was less self-directed. The findings 
also indicated four pertinent Malay cultural values in the participants-
harmonious, collective, sensitive and maintaining face and these Malay 
cultural values helped to shape the Malay adult learners. It was found 
that these Malay cultural values help shaped the respondents to become 
a careful adult learner, a survivor, an active learner and an optimistic 
learner. Hence, the study would conclude that cultural values have a 
role to play in shaping the self-directedness of the Malay adult learners. 
As such, the study recommends a cultural process framework and an 
inventory to better understand how cultural values help to shape the 
self-directed learning of the Malay adult learners.
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Research  on  effective  leadership  and  emotional  intelligence  is 
growing. Yet,  there still remains  a  gap  on  the  relationships  that 
exist  between leadership and emotional intelligence especially on school 
effectiveness. Utilizing these  connections, the main aim  of this study 
was  to  identify    the   relationship    of  principals’  leadership style and 
emotional  intelligence and  on  school effectiveness. This study utilized 
both quantitative and qualitative approaches in gathering the data for 
this study. A total of 115 school principals  participated  in this study for 
the quantitative analysis while 8 school principals   participated in  the 
qualitative analysis. A focus group interview was also conducted for the 
development of the School   Effectiveness   Indicator Instrument (SEII) 
that  measured the level  of  school effectiveness.  Two other instruments 
that were adapted for this study were Bass  and  Avolio’s  Multifactor 
Leadership    Questionnaire  (MLQ5X Form) that identified  the   principals’ 
leadership  styles,  and Mayer - Salovey - Caruso  Emotional  Intelligence 
Test  (MSCEIT)  was  used  to operationalize emotional intelligence. The 
findings of this study are as follow. First, it indicated that the principals 
perceived   themselves  as exhibiting  a highly transformational leadership 
style as compared to the other  two leadership styles, namely transactional 
and   laissez- faire. Second, it revealed  that  the  principals assessed 
themselves as demonstrating more on managing   emotions   as compared 
to the other  three emotional branches   namely   perceiving   emotions, 
facilitating  emotions, and  understanding   emotions. Third, it  depicted 
that over   the   three   years (2007 -2009), the schools in Sarawak occupied 
the  three  lower bands of school namely Band 3 (Fairly Low), Band 4 
(Satisfactory) and Band 5 (High). Fourth, it revealed  that   there  was   a 
weak  but  significant relationship between the transactional leadership 
relationship and emotional  intelligence while the other  two  leadership 
styles did not indicate any significant relationship.  Fifth,   there   was 
no  evidence   to     believe   that   principals’  leadership style scores 
was significantly related to  school  effectiveness. Sixth, the findings 
indicated the existence of significant relationships between EI branches 
and school  effectiveness. Seventh, there was no significant relationship 
between gender and leadership style scores. Eighth, findings indicated no 
significant relationship between salary grade and leadership style scores 
and finally, in terms of gender and salary grade, there was no significant 
difference in the EI as a whole. From the findings of the study, training 
and other professional development  programmes may  be  more precisely 
formulated to empower   secondary   school   principals  in Sarawak  and 
also  in Malaysia as a whole. It also proposes some dimensions   and 
indicators   for   school   effectiveness  that  can   be   used   as  guidelines 
in  measuring the level of  school effectiveness  in  Malaysian  schools.    
Name  :  AMAL HAYATI ISHAK
Title  :  DEVELOPING A SCALE TO ASSESS ISLAMIC VALUES APPLICATION IN 
  QUALITY MANAGEMENT: A STUDY AMONG MALAYSIAN ORGANISATIONS
Supervisor  :   PROF. DR. MUHAMAD RAHIMI OSMAN (MS)
    ASSOC. PROF. DR. GHAFARULLAHHUDDIN DIN (CS)
Quality management has long been established at the advent of Industrial 
Revolution. Since then, the widespread of quality management across 
the globe has been owed to the Western and Japanese quality gurus. 
Despite overwhelming influence of both cultures, contemporary scholars 
have consistently discussed Islamic perspectives of quality management 
since the 1990s. Their discussion is enlightened with primary sources 
of Islam, reflecting a plethora of Islamic values embedded in quality 
management practice. In parallel, a Malaysian national-level standard, 
the MS1900 or the Shariah-based Quality Management System has 
been established, aiming towards internalization of Islamic values. 
The standard initiates the ‘Organisational Values’ clause which requires 
organisations to apply, monitor and measure values application. Although 
MS1900 emphasizes on Islamic values measurement, existing scales 
used by organisations are self-developed and unstandardized. Yet, their 
validity information is ambiguous. Though the MRPI (Muslim Religiosity 
Personality Inventory) and IWE (Islamic Work Ethics) scale measure 
Islamic values, they apply for individual-level measurement and not 
focused on quality management. Moreover, literature-based scales are 
built on Western theoretical framework without due reference to Islamic 
substance. They are also being validated in the Western ambience. Such 
scales do not match the MS1900 aspirations. Thus, the main aim in this 
study is to develop and validate a measurement scale to assess Islamic 
values application in quality management, named the Islamic Quality 
Management Scale (IQMS). Following a systematic scale development 
process, the study proposed eight Islamic value dimensions grounded on 
relevant Quranic verses and Prophetic traditions. The argument on IQMS 
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content validity was resolved via non-statistical expert review, followed 
by statistical Fuzzy Delphi analysis. Later, the reliability of IQMS was 
confirmed via Rasch Measurement Model. The results showed consistent 
reliability for both pilot test and actual test, indicated by Rasch analysis 
of item polarity, item fitness, unidimensionality, scale calibration, item 
dependency, item reliability and separation as well as person reliability 
and separation. Based on the analyses, eleven problematic items were 
removed. The removal was found substantially efficient as it improves 
the scale’s reliability. Thus, the main contribution of this study is the 
validated IQMS; consists of eight dimensions and 49 items. Additionally, 
resulted from Rasch analysis on item difficulty and person ability, the 
study also proposed a set of basic value practices which could inspire 
organisations planning for MS1900 certification. The study also proposed 
another set of advanced practices which could improve value application 
among MS1900 certified organisations. The basic and advanced practices 
were the value added in this study since the MS1900 is silent on that 
matter. The IQMS is significant as it contributes to three relevant parties; 
the policy makers for value application index, the certification body 
for external auditing purposes and organisations for internal auditing 
purposes. However, the study was confined to scale development and did 
not involve any hypotheses testing.
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Title  :  EVALUATING AND VALIDATING ESP TESTING IN A SPECIFIC CONTEXT:
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The purpose of this study is to evaluate the validity of an existing English 
test in order to examine its potential and shortcomings in assessing the 
engineering students’ English ability. The test was built mainly to measure 
grammar and reading ability, while adopting recognition testing techniques. 
The focus on the validity event for the ESP reading test arose from the 
urgent need of the University of Tripoli, Libya as well as students’ appeal 
for an improved English test, where thousands of students from different 
engineering departments at the faculty of engineering study English (ESL) 
as a compulsory course and take the ESP test to carry on their academic 
study at the faculty. The current method of providing the English test to these 
students presents the university with some problems in terms of test design, 
construction, content, efficiency, reliability and validity. These are significant 
aspects for any validation process, and to date, they have not been addressed 
formally at the university. To achieve this, a framework for validating a 
reading test (Weir 2005) was adopted throughout the study. The framework is 
instructive and comprehensive in nature. It has five components and various 
parameters that ensure meaningful and typical test validity process in all test 
stages which include a ‘priori’, during and a ‘posteriori’ of the test event. 
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The framework was operationalized such that data collection and analysis 
were conducted according to validity elements of the framework, and 
consequently all findings were systematically reported. The study involved 
three phases: a validation study on the Existing English Test (T1), the 
development, administration and validation of a Sample Proposed ESP Test 
(T2), and the report analysis of the two tests. Data gathered from the main 
validation study point to deficiencies found in the existing test such as test 
specifications, test format and content, test construction, rating process, and 
other administrative and evaluative issues. Through the sample proposed 
test (T2) these issues were considered. The comparative validity report of 
the two ESP tests addressed the question of whether the use of an alternative 
test fulfills to some extent the requirements of a valid test, and students’ 
needs for academic study and their future career.  Recommendations were 
made for using systematic frameworks, such as that proposed by Weir 
(2005), to validate and improve language tests in which validity parameters 
are incorporated and further validation can subsequently be conducted. 
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Title  :  PEMBANGUNAN INSTRUMEN PELABURAN EMAS PATUH SYARIAH 
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Fenomena pelaburan emas pada masa kini memerlukan suatu garis panduan 
syariah yang spesifik dan komprehensif kerana terdapat ketidaksepakatan 
dalam kalangan ulama tentang hukum-hakam transaksi emas. Kajian ini 
bertujuan untuk membangunkan instrumen Pelaburan Emas Patuh Syariah 
(iPEPS) yang standard berasaskan senario transaksi di Malaysia. Kajian 
ini menggabungkan kaedah kualitatif dan kuantitatif dengan menggunakan 
pendekatan kajian Reka bentuk dan Pembangunan oleh Richey & Klein 
(2007) yang diubah suai melalui tiga fasa; analisis, reka bentuk dan 
penilaian. Fasa pertama bertujuan untuk mengenal pasti kriteria yang 
diperlukan untuk membangunkan panduan patuh syariah yang komprehensif 
dalam pelaburan emas. Fasa kedua bertujuan untuk mereka bentuk konstruk 
iPEPS yang disepakati pakar muamalat sementara fasa ketiga menilai tahap 
kualiti kesahannya dan menghasilkan profil pelaburan emas. Kutipan data 
bagi fasa pertama, iaitu analisis melibatkan 56 pelabur emas dan tiga orang 
pakar dengan menggunakan set soal selidik dan temu bual berstruktur. Data 
bagi fasa ini dianalisis menggunakan nilai taburan frekuensi dan peratus 
serta transkripsi temu bual. Data fasa kedua, iaitu reka bentuk dikutip 
menggunakan set soal selidik skala Likert 4-poin melalui Teknik Delphi 
ubah suai sebanyak dua pusingan melibatkan 13 orang pakar. Data fasa 
terakhir, iaitu penilaian pula melibatkan 40 pelabur dan institusi pelaburan 
emas yang kemudian dianalisis menggunakan model pengukuran Rasch. 
Dapatan data Fasa Analisis menunjukkan semua (100 peratus) pelabur dan 
pakar bersetuju bahawa panduan pelaburan emas dalam bentuk instrumen 
sangat diperlukan. Semua responden juga bersetuju bahawa panduan tersebut 
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perlu mempunyai tiga dimensi, iaitu (i) pelabur dan institusi pelaburan; (ii) 
barang dan harga; dan (iii) akad tawaran. Kriteria bagi panduan tersebut 
adalah berdasarkan dua kontrak utama pelaburan emas, iaitu al-bay’ dan 
bay’ al-sarf. Dapatan data pada Fasa Reka Bentuk pula menunjukkan 
semua (100 peratus) pakar Delphi bersetuju dengan ketiga-tiga dimensi 
tersebut. Dapatan fasa ini juga menunjukkan kesepakatan yang tinggi dalam 
kalangan mereka untuk menerima 33 item dengan skor median adalah 4 
dan Julat Antara Kuartal (JAK) 0.00-1.00. Skor ini disokong oleh analisis 
Fuzzy Delphi Method (FDM) yang menunjukkan nilai threshold (d ≤ 0.2) 
serta peratusan kesepakatan pakar ( ≥75%). Pada Fasa Penilaian, satu item 
telah digugurkan pada kajian rintis kerana tidak sepadan (misfit) dengan 
nilai PTMEA CORR negatif (-0.17logit) dan berada di luar sempadan yang 
ditetapkan (outfit z-std=2.9). Kajian tinjauan sebenar telah mengekalkan 32 
item yang mempunyai ciri kesahan baik bagi setiap item dan person (nilai 
kebolehpercayaan item: 0.94; kebolehpercayaan person: 0.94; PTMEA 
CORR item yang positif; infit MNSQ item=0.44-1.66logit; dan z-std > 
-/+2). Profil pelaburan emas menunjukkan majoriti institusi pelaburan emas 
tidak patuh syariah. Hanya 7.5 peratus yang mempunyai komitmen tinggi 
untuk mematuhi kriterianya. Kajian ini berjaya menghasilkan panduan 
pelaburan emas secara syariah berkualiti tinggi serta garis panduan proses 
menjalankan kajian pembangunan instrumen atau modul yang empirikal 
untuk manfaat semua.
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The concept of Customer Based Brand Equity (CBBE) was introduced in 
1990’s and since then there have been a few studies that apply the concept 
on television (TV) as media. Different characteristics of the business 
usually lead to different market structures at the industry level and in turn 
affect strategic choices at the firm’s level. Therefore, some scholars in the 
mass communication field pointed out of the need to study the applicability 
of brand equity constructs on broadcast television as a medium due to 
the unique nature of television as opposed to other products and services. 
This study seeks to examine comprehensively what drives brand equity 
in a TV media environment particularly for free-to-air TV channels and 
how it is operationalised among two key stakeholders, namely the channel 
management and the audience. The thesis has two parts. The qualitative 
part is essentially to find out how brand management is applied or 
implemented in relation to the uniqueness of television brands as opposed 
to normal products and services in building brand equity in Malaysia. The 
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quantitative part is a survey among viewers to examine the interaction 
among antecedents and the formation of brand equity. A new term – 
Audience Based Brand Equity (ABBE) is coined to apply the concept of 
CBBE on media. The result of the qualitative study suggests that brand 
management of a TV station is more complicated than normal products 
and similarly the quantitative study also suggests that ABBE formation 
is different from CBBE formation. Conventional integrated marketing 
communications like advertising and public relations that are the thrust of 
brand management are found to be partial mediators for high brand equity 
station (TV3) but full mediators for lower brand equity station (ntv7). 
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This study explores the impact of blended-approach teaching on students’ 
achievement and satisfaction in a Malaysian university-level beginner 
string classes. Specifically, this study incorporated a blended objectivist–
constructionist approach, together with Dick and Carey’s (Dick, Carey 
and Carey, 2005) instructional design system, to create instructional 
materials for beginner string technique class. Researchers in general 
concur that the objectivist and constructivist approaches positively affect 
the teaching and learning process in the music classroom. Specifically, 
the constructivist teaching strategy of modeling, communication, 
exploration, and experimentation has been proven effectual in enhancing 
students’ achievement and potential. Hence, these teaching strategies 
were incorporated into the blended approach to put together innovative 
instructional materials for teaching beginner string ensembles. This research 
used a non-equivalent control group post-test under a quasi-experimental 
design. The sample of the study consisted of 40 music students from two 
public universities in Malaysia. None of the students had had any prior 
instrumental music training. The students were purposively allocated to one 
of the two instructional material; these were (a) an experimental group that 
were subject to the blended approach, using instructional materials based on 
Dick and Carey (Dick, Carey and Carey, 2005) ;and (b) a control group that 
received conventional teaching via instructional materials based on printed 
method books. Following the 14-week treatment, the students completed 
an achievement test, performance assessment, and satisfaction survey. 
The achievement test was constructed to evaluate the students’ cognitive 
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aspects. Meanwhile, the performance assessments were psychomotor tasks 
designed to evaluate what the students were able to do. The satisfaction 
survey provided feedback from each student on the effectiveness of 
both instructional materials. The results revealed that blended-approach 
instructional material had a positive impact on students’ achievement, 
as shown by the achievement test. A Mann–Whitney U test revealed a 
significant difference between the two groups, with the experimental group 
demonstrating superior achievement compared to the control group (U= 
124.5, p = .04). Statistical analysis conducted on group mean scores in 
the total score for the performance assessments showed that the blended 
approach teaching material group scored highest. A t-test revealed this 
difference not to be statistically significant (t = .971, p = .338). However, 
statistical analysis conducted on the total ordinal score of the student 
satisfaction surveys revealed that the conventional teaching group scored 
higher in terms of total ordinal score. This difference was found not to 
be statistically significant via a Mann–Whitney U test (U = 153.0, p = 
.203). The results of this study suggest that both instructional materials, 
blended-approach teaching material, and conventional teaching materials 
have comparable effects on students’ achievement and music performance 
skills. Given that teaching music is a multidimensional process, several 
approaches ought to be implemented together in order to provide the most 
appropriate environment for learning. A combination of blended-approach 
and conventional teaching materials may create a plethora effect in teaching 
university-level beginner string technique classes.
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Management accounting practice (MAP) has been the subject of debate by 
researchers and practitioners for years. MAP relevance and diffusion issues 
have been the center of the debate. This study aims to contribute in this field of 
knowledge. Based on the contingency theory, this study attempts to uncover a 
number of contingent factors that might explain MAP variation between firms 
and industries. Furthermore, it seeks to examine the impact of various levels of 
MAP advancement on organizational performance. In pursuit of this objective, 
this study contributes to management accounting research by explaining how 
MAP interacts with other organizational activities to influence financial and 
non-financial performance. Data was collected through a questionnaire survey 
that was sent to 430 firms in Yemen operating in several economic sectors such 
as manufacturing, natural resources extraction, banking, services and others. 
The usable questionnaires received and used in the data analysis were 158, 
indicating a response rate of 37%. The structural equation modeling, in addition 
to other statistical tests were used for data analysis. The International Federation 
of Accountants (IFAC) framework for the management accounting stages of 
evolution was employed to classify the level of MAP advancement. The results 
of this study showed that competition level, structure type (level of delegation), 
ownership of firms, industry type, and CFO education level, significantly explain 
the variation of the levels of MAP advancement between firms in Yemen. The 
results also indicated an insignificant influence of the size of firm on MAP. A 
higher degree of competition, more delegation, foreign ownership, and highly 
educated CFOs proved to cause firms to adopt more sophisticated MAP. The 
industry type also plays a significant role in the determination of the level of 
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MAP advancement. Interestingly, the financial and banking sector, followed 
by the natural resources extracting firms, demonstrated a higher level of MAP 
advancement compared to other economic sectors. Furthermore, the results 
provide evidence on the positive impact of advanced MAP on both financial 
and non-financial performance. It was evident that management control system 
effectiveness mediates the relationship between the level of MAP advancement 
and both financial and non-financial performance. Moreover, decision-making 
supportiveness, which was developed through this study for the first time, 
mediates the relationship between the level of MAP advancement and financial 
performance. The positive effect of advanced MAP on management control 
system effectiveness and decision-making supportiveness and subsequently 
their positive effect on organizational performance, are the mechanisms 
that provide obvious explanations of how MAP influences organizational 
performance. Finally, results from this study provide explicit evidence for 
the interaction between MAP and Levers of Control (LOC), namely: beliefs, 
boundary, diagnostic, and interactive systems in their impact on financial and 
non-financial performance. Results showed that advanced MAP reinforces 
the effect of the levers of control systems on financial and non-financial 
performance. These results thus improve our understanding of why some firms 
invest in upgrading their management accounting systems and target the best 
practice, while others tend to keep using the traditional management accounting 
tools. In addition, these results confirm the relevance of advanced management 
accounting techniques and assist in recognizing the way advanced MAP could 
improve organizational performance.
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The purpose of this study was to investigate the structural relationship 
between organizational culture, management control systems (MCSs) and 
the performance of Malaysian local authorities. This study was motivated 
by the inconsistent findings concerning the relationship between the control 
system and performance that appeared in the current literature, as well as 
the personal observations of the researcher. Due to the inconsistencies in the 
findings, several studies suggest that future researchers investigate MCSs 
as a tool to improve the performance of organizations. Therefore, this study 
integrated the organizational culture and MCSs literature by investigating the 
control systems variable, as control systems have been widely discussed in 
management accounting literature as an important variable for the purpose of 
achieving organizational objectives. In this study, three dimensions of MCSs 
have been identified: external control, internal formal control, and internal 
informal control. The performance of the local authorities under study was 
measured using three dimensions of performance: financial, service quality, 
and procedural. A questionnaire-based survey was carried out to seek responses 
from 449 departments attached to the local authorities within Peninsular 
Malaysia. Out of the 449 questionnaires distributed, 367 were returned, 
which resulted in 335 usable responses that were used for further analysis. 
This study performed two phases of data analyses: preliminary analysis and 
structural equation modeling (SEM) analysis. The preliminary data analysis 
was performed using the statistical procedures of SPSS version 19.0, while 
SEM analysis was performed using AMOS 18.0. The findings of the study 
showed that the organizational culture significantly affects the internal formal 
control, internal informal control, financial performance, service quality 
performance, and procedural performance. The results also revealed that 
the external control and internal formal control were significantly associated 
with all three performance dimensions, as expected. However, the internal 
informal control only had a direct relationship with the service quality 
performance, and did not have a significant relationship with the financial 
performance and procedural performance. Additionally, external control was 
also found to be significantly related to the internal formal control. This study 
also reported that the external control, through the presence of the internal 
formal control, had a stronger relationship with the financial performance, 
service quality performance, and procedural performance, as compared to 
the direct relationship between the external control and performance. The 
relationships between organizational culture and service quality performance 
and procedural performance, through the internal formal control and the 
internal informal control were also reported to be significant. Therefore, 
this study supported the premise of the contingency theory, which holds 
that organizational culture can influence the practices of internal control 
systems, and, eventually affects the organizational performance. The results 
also generally support the hypothesis that internal formal control and internal 
informal control serve as important mediators in the relationship between 
organizational culture and performance, as well as between external control 
and performance.  
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Malaysian LGAs (Local Government Authorities) are expected to establish 
high quality urban, social and recreation services; provide opportunities for 
uniform economic growth; be strong and able to contribute to the establishment 
of a progressive society and a clean and healthy environment. The new public 
sector management reforms movement has highlighted the importance that 
authorities use an appropriate MCS (Management Control System) as well 
as both financial and nonfinancial performance measurement in order to 
improve the ineffectiveness and inefficiency that was previously reported. 
By employing an inductive comparative case study using qualitative research 
techniques,  the implementation of LOC (Levers of Control) and LOC:SSR-
PBT Star Rating System was investigated in two selected Malaysian LGAs: 
LGKV and LGER. Using Institutional Theory as the underpinning theory, 
the phenomena of change that take place towards the implementation was 
also identified. The study found that there was a close connection between 
LOC and SSRPBT Star Rating System criteria where they more or less 
match each other in various ways, thus LOC:SSR-PBT Star Rating System 
was later used to provide a more systematic, thorough and deeper analysis. 
Both examination of the extent and nature of LOC and LOC:SSR-PBT Star 
Rating System implemented in both LGAs studied is observed to be in line. 
The differences in emphasis justify the nature of MCS which exists and they 
relate to the achievement of t heir star rating. In understanding the phenomena 
of change the study uses DiMaggio and Powell’s (1983) framework to look 
at the institutional isomorphism in terms of the external forces penetrated to 
affect the change. It was found that there was a variation between the LGAs 
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studied. Among the three forms of isomorphism (coercive, normataive and 
mimetic), the study found an obvious variation for LGKV and LGER in 
terms of normative isomorphism, whereby LGKV showed a strong external 
pressure whilst LGER is low. In relation to mimetic isomorphism, LGKV 
also had a strong external force whilst LGER was just moderate, whilst both 
experienced strong coercive pressures. Overall, the isomorphic forces was 
strong for LGKV and only moderate for LGER. Using Adler and Borys’ 
(1996) framework, the study focusses on the internal force that enhances 
and provides energy to make the changes; concluded a different intensity 
of enabling formalization. Overall, the intensity for enabling formalization 
(repair, internal transparency, global transparency and flexibility) was found 
to be higher in most cases for LGKV rather than LGER, so overall it was 
generally high for LGKV and moderate for LGER. By means of Broadbent 
and Laughlin’s (1998) context the study looks into the change absorption 
process. It was found that both LGAs had comparatively similar categories 
of absorption groups characteristics but different absorption process and rate. 
Majority of the staff were fully committed whilst minority were pessimistic 
and resisted  group, however the change absorption rate was observed to 
be fast for LGKV and moderate for LGER. The variations in external and 
other internal forces were also found to have influenced the different rate. The 
study hopes that LGAs managers are able to induce the patterns of MCS that 
take place and then acquire the change insights so that whilst confronting the 
existence of external and internal forces, the performance of the authorities 
in financial and non-financial terms can be  improved.
Name  :  HASNI BT ABDULLAH 
Title  :  EMPIRICAL INVESTIGATION ON LOAN LOSS PROVISIONS: A CROSS   
  COUNTRY ANALYSIS
Supervisor  :   PROF. DR. ISMAIL AHMAD (MS)
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The present study examines the determinants of loan loss provisions with the 
presence of earnings management and capital management by commercial 
banks in the emerging and developed markets during the period of 2004 to 
2012. Besides the main objective, there are external factors as well as the 
internal factors investigated in determining the loan loss provisions. This 
study focuses on the banking sectors that specify the commercial banks for 
the period of 2004 to 2012 in selected emerging and developed markets. 
In order to achieve the objectives of this study, Malaysia and Thailand are 
chosen to represent the emerging markets, while the developed markets 
are represented by Hong Kong and Japan. The empirical findings based on 
Pooled Ordinary Least Square (Pooled OLS) with Newey-West Standard 
Error for emerging markets and Fixed Effects (FE) with heteroscedasticity 
and autocorrelation for developed markets recommend that earnings 
management, gross domestic product and certain bank internal factors have 
a statistically significant impact on loan loss provisions. This study found 
that the proxy of earnings management, earnings before tax and provisions 
is positively related to loan loss provisions in both economies. Surprisingly, 
the variable of capital management is found to be insignificant in emerging 
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market economies and positively associated with LLP in developed 
markets. Based on the empirical findings of GDP implying that during 
the period of study, the economic expansion does influence the decision 
of loan loss provision by following the normal pattern of business cycle 
for both markets and contributes to the procyclicality behaviour of loan 
loss provisions. With respect to the effect of bank specific factors on 
the loan loss provisions of emerging and developed markets, it clearly 
indicates from the overall perspective of the results, that the obvious 
factors that have really contributed to loan loss provisioning practice of 
both markets are only the non-performing loan and the return on assets. 
Meanwhile, the robustness check using Generalized Method of Moments 
(GMM) has basically generated the same results as Fixed Effects with 
heteroscedasticity and autocorrelation for developed markets.
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The role of universities in attracting postgraduate students to achieve a 
research university status has attracted the attention of scholars. While 
there is growing consensus that branding and internationalization is 
important, the relationship between a university’s research status, its 
strategy and its ability to attract postgraduate students is still unclear. 
Furthermore, on closer inspection, empirical studies that assess the 
impact of both brand image and students’ satisfaction on postgraduates’ 
brand/institution loyalty are lacking. Hence, this study aims to address 
this knowledge gap and attempts to extend previous studies on brand 
image by integrating satisfaction constructs into the framework. The main 
objective of this research is to develop a model of Research University 
brand image which is capable of delivering students’ satisfaction and 
loyalty. In addition, this research examined and identifies key dimensions 
or indicators and analyse the perspectives of postgraduate students on 
the dimensions and indicators necessary to evaluate Research University 
brand image. The respondents were postgraduate students at Research 
Universities in Malaysia. Out of a total of 1000 questionnaires distributed, 
244 usable questionnaires were returned, representing a 24.4% return rate. 
Structured questionnaires and pilot study were administered to refine the 
items in the scales using SPSS version 14. For the final study, to ensure 
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a more rigorous analysis, structural equation modelling using AMOS 18 
was employed to empirically test the effects of the respective predictors 
on latent variables. Results indicated that out of ten hypotheses 
formulated, seven hypotheses were supported at five percent significant 
level. A significant finding is that information on source of institutions 
were the most important predictors of satisfaction thus loyalty. A 
major contribution to the advancement of new knowledge is that the 
results also emphasized that satisfaction, is a significant mediator in 
the relationship between Research University brand image with brand 
loyalty. The current research contributes to knowledge in the field of 
higher institutions research. It demonstrated that Research University 
image perception, as a multi-dimensional concept, plays an important 
role in the brand image context. It also demonstrated that the modified 
model of Service Branding Model established in the business culture 
can be transferred to a non-business culture with varying degrees of 
explanation power.
Name  :  HASSNAH BINTI WEE
Title  :  THE MEDIATING ROLE OF EMOTION ON THE RELATIONSHIP BETWEEN 
  FESTIVAL QUALITY AND LOYALTY
Supervisor  :   PROF. DR. FAUZIAH NOORDIN (MS)
Examining the role of event visitors’ emotion towards loyalty has 
recently increased in the research studies which diminishing the impact 
of event visitors satisfaction towards loyalty. The outcome of emotion as 
mediator has resulted a mix findings from past studies. Emotion is said 
to be a predictor to loyalty in various environment and study setting. 
Nevertheless, the role of emotion as mediator within the Stimulus-
Organism-Response paradigm in event tourism setting is very limited. 
Therefore, this study intends to validate and expand research areas in 
festival setting by integrating theories, models, and constructs within 
the behavioural context of event tourism to explain the complex process 
of environmental stimuli and visitors’ emotions and loyalty. This study 
specifically focuses on examining the effect of festival quality (service 
performance quality and perceived service quality) on visitors’ loyalty 
directly or indirectly when emotion is the mediating factor. The Stimulus-
Organism-Response (SOR) paradigm was the chosen underpinning 
theory with modified Mehrabian-Russell model was used as the 
conceptual framework for this study. A structural equation modelling 
software (Analysis of Moment Structures or AMOS) was applied to 
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examine the direct and mediating effects hypotheses. The sampling 
design was systematic random sampling with 360 targeted respondents 
from the Rainforest World Music Festival visitors. The data analyses 
were conducted based on the one-step pooled confirmatory factor 
analysis (CFA) in testing seven hypotheses, which all were supported. 
The findings from this study point to support the modified Mehrabian-
Russell emotional model of environmental psychology paradigm within 
event tourism setting. All hypotheses were resulted with significant 
relationship among the four latent constructs (Service Performance 
Quality, Perceived Service Quality, Emotion and Loyalty). However, 
results of mediation analysis indicated that both paths between Festival 
Quality and Loyalty provides partial mediation when Emotion enters 
the model. The conceptual framework used in this study offers a 
good starting point for examining emotional consumption experience 
dimension in event tourism future research. The study outcomes provide 
implications for theoretical, methodological, industry, and practical and 
managerial perspectives. 
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Increased global competitiveness in supply chain foresees the significance 
of supplier selection with radical changes in decision-making process. 
Uncertain situation in purchasing, such as supplier selection, makes 
hypermarket relies on multiple criteria to make decision. Recent 
approaches of supplier selection implemented by hypermarket are still 
practicing a traditional decision-making process, using experience and 
personal judgment to decide on the supplier. Conflict of interest occurred 
when personal history is influenced by individual decision by decision 
makers. Hence, there are four types of multi criteria decision-making 
(MCDM) methods to solve decision problem and one of the decision 
models under MCDM is analytical hierarchy process (AHP), developed 
by Saaty (1980), is a tool for decision-making process continuously be 
the extensively decision-making theory to be employed. AHP has been 
widely exercised in solving decision problems. However, AHP tools 
are still lacking in performance and there are issues regarding supplier 
selection decision-making have been identified. This study introduced a 
multidisciplinary approach to operational decision support model applied 
to Giant hypermarket to provide the decision maker with a systematic 
decision making process. The purpose of new decision support model 
developed is to contribute new knowledge as well as for the improvement 
of decision-making methods to the industries, especially key player 
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industry. This study presents a conceptual framework to summarize 
the research framework, comprising five main criteria and 41 sub-
criteria, aligned with this study first research objective, to identify 
preference criteria for supplier selection decision, making process 
within the context of supply chain management. This is a quantitative 
approach study, using questionnaire for data collection methods. 
Self-administered questionnaires were distributed to 13 procurement 
managers at 13 stand-alone Giant hypermarkets located in Selangor. 
Data were analyzed and compared, using three approaches; statistical 
approach, AHP approach and AHP-SCOR integrated model approach. 
The final findings indicated that there were three different results 
shown in each of the three comparative approaches suggested that 
the new developed model in this study has imperative significant in 
supplier selection process. The results amplify the most appropriate 
decision-making, providing the implication of novelty development 
of new integrated approach. Finally, this study provides practitioners 
at personal or professional setting to achieve a success of the holistic 
approach in future decision support model.
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Studies on destination attractiveness as the main driver to behavioural 
intention have been the mainstay in tourism literature. Of late, attitudes 
towards sustainability and green practices have emerged as critical areas 
in tourism development and growth. Tourists, especially those from 
developed countries have voiced their strong concern over environmental 
degradation and this has led to conservation efforts in a number of 
developing countries’ national parks. As such Malaysian National Parks 
(MNP) strive in attracting tourists from developed countries to generate 
more yields, which leads to natural area protection. This thesis extended 
the behavioural intention literature by incorporating mobile applications 
as another driver to behavioural intention, as tourists embrace technology, 
love to get connected and seek greater involvement in their tourism 
experience. In addition, tourism experience has been undergoing changes 
due to today’s mobile applications expansion, as it offer numerous 
means by which tourist constructs the tourism experience by learning, 
understanding, self-actualizing, and feeling the places visited and the 
cultures embedded in these places. In this regard, the combined effect of 
national park attractiveness (NPA), national park green practices (NPGP), 
national park sustainability (NPSus), national park subjective norm 
(NPSN), national park perceived behavioural control (NPPBC), national 
park mobile applications (NPMA), and national park satisfaction 
(NPSat) on tourists behavioural intention visiting MNP as a robust 
model named National Park Behavioural Intention (NPBI) remains 
unknown despite increasing importance of aforementioned variables in 
tourism industry. In an effort to understand the effect of study constructs 
in the NPBI Model, this study first established the dimensions and items 
of the constructs. Secondly, the researcher empirically investigated the 
effect of the constructs. Additionally, the mediation effect of NPSat in 
the NPBI Model, whether partial or complete, was also examined. The 
three critical constructs influencing NPBI are NPGP, NPSus, and NPMA. 
Theoretically, this study adds value to theory of planned behaviour 
(TPB) by confirming the influence of aforementioned variables in the 
NPBI Model. In addition, in terms of items and dimensions of NPA, this 
study expands the GSV Model. Practically, this study provides practical 
implications for the public and private sectors in effective planning, 
development, and marketing of national parks.
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This thesis presents the results of a study that evaluated thirty five 
polypropylene firms in Malaysia regarding their potential and factual 
contributions to the establishment of Environmental Management 
Systems (EMS) ISO14001:2004 for eco-efficiency. The sample includes 
innovations in products, environmental management program EMS 
ISO 14001:2004, government regulations and firms’ eco-efficiencies. 
Firms that are successfully certified with IS014001: 2004 standard are 
expected to demonstrate continual improvements in their environmental 
performances and controls on its significant environmental impacts 
of its activities, products and services, and achievement of their set 
environmental objectives and targets. Innovation on product through the 
establishment of environmental management systems (EMS) is believed 
to be the best solution to reduce the environmental impact of industrial 
activities and supports firms to promote and enhance their best practices 
for environmental performance. Therefore, environmental programs and 
innovations are needed not only for eco-efficiency and environmental 
performances, but to meet with the global and market pressures towards 
sustainable businesses. This study also discusses on the environmental 
issues by Polypropylene (PP) products that forces firm to demonstrate 
the best environmental practices while differentiating in the global 
market. As a petroleum by-product, PP contributes to oil dependency, 
and contribute to air, land and water pollution. Most of them are not 
biodegradable and remains present in landfills indefinitely. Most of the 
previous literature shows that the current practices by Malaysian PP 
firms on environmental management systems (EMS) are not adequate 
henceforth more complaints and campaigns to ban the products increases 
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from all the countries in the world. This thesis approach differs from 
existing work as the analysis is focused on the question on how the 
innovation of environmental management systems encourages PP 
firm’s eco-efficiencies. Questions were segregated into four parts; 
environmental management system, product innovations, government 
regulations, and firm’s eco-efficiency. The pilot study has been 
conducted to analyze respondents’ understanding on the questions. 
Questions were distributed in various way to the respondents; firms was 
firstly contacted through phone and sought for their permission to send 
for the questionnaire. Questionnaires were then posted to the firms with 
instructions on how to fill the survey and return it via enclosed stamped 
envelope. The second method used is by assigning a gate keeper at each 
of the PP firm to distribute the questionnaires. The gatekeeper was first 
briefed on the questionnaire. This study uses the conceptual model by 
Katja Grekova (2007) Environmental innovation: determinants and 
performance to explore the significance of EMS and product innovation 
towards PP firm’s eco-efficiency. Finally, this study would also like 
to recommend that regulatory bodies that are responsible for the 
protection of product, health and safety and environmental management 
systems should give more consideration to the opportunities of EMS 
innovation in general for achieving their objectives and goals. Also, 
the major stakeholders in setting regulations, especially consumer and 
environmental organizations should systematically check the positive 
influence of EMS innovation on firms’ towards eco-efficiencies.
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Interpersonal citizenship behaviour is a discretionary behaviour, beyond 
employee job requirements, that supports coworkers and/or supervisors. 
It requires a relationship between an interpersonal citizenship performer 
and a receiver in which the performer voluntarily provides benefits to 
the receiver as an ingredient of the behaviour.  Employees who perform 
interpersonal citizenship behaviour are not only prosocially-motivated 
but also are motivated by impression management.  The level of the 
behaviour may vary based on the relationship with their supervisors. 
This study examines the mediating effect of leader-member exchange 
relationship towards the relationship between prosocial motivation and 
impression-management motivation. The public university administrative 
officers.  Sets of questionnaires were used to collect data about employee 
interpersonal citizenship behaviour, employee motivation, and leader-
member exchange relationship.  The respondents were 210-dyads, 
which comprised of subordinates and immediate supervisors, from 20 
public universities in Malaysia.  The result shows that prosocial and 
impression-management motivation were related to self-rating leader-
member exchange, while prosocial motivation had a negative effect on 
supervisor-rating leader-member exchange quality relationship.  The 
key finding revealed that supervisor-rating leader-member exchange 
quality relationship was fully mediated the negative effect of prosocial 
motivation on interpersonal citizenship behaviour.  It can be concluded 
that having high level of leader-member exchange relationship did not 
matter much on a subordinates’ prosocial motivation. Even though 
subordinates performed higher interpersonal citizenship behaviour, 
supervisors believed that these subordinates would have lower leader-
member exchange relationship quality. Meanwhile, subordinates who 
were impression management-oriented might waste their time trying 
to impress their supervisors when performing interpersonal citizenship 
behaviour.  Employees are advised to be more prosocial toward their 
supervisors to enhance interpersonal citizenship behaviour.  More of 
interpersonal citizenship behaviour means better inter-relationship 
supervisor and coworkers, work quality, work-life balance, employee 
satisfaction, employee and organizational productivity.
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This study examines how tweens define cool and why cool brands are 
important to them. Tweens are essentially the segment between childhood 
and adolescence or the younger end of the teenagers’ age spectrum and 
this market is deemed important as their consumption power increases 
with the growing buying power of consumers specifically in Malaysia. 
Understanding the definition of cool is important to marketers, but 
a clear definition of the cool concept has been under-theorized in the 
field of marketing, psychology or even sociology, particularly with a 
focus on tweens. To close this gap, this study focuses on how tweens 
perceived the concept of cool, the importance of the cool notion to 
them and how this is likely to influence their brand choices. Using the 
qualitative approach based on the interpretive paradigm with an emic 
focus, a semi structured interview guide was utilised for the face-to-face 
interview sessions and through in depth narrative analysis, this study 
theorizes the cool notion from the perspectives of the tweens who were 
selected specifically from five primary schools and three secondary 
schools in Kuala Lumpur, Malaysia. The purposive sampling method 
used expressed the need to select participants who were deemed able 
Entrepreneurial Orientation (EO) has been defined as the strategic 
orientation employed by firms that deal with identifying ways and 
creating a specific set of methods with the help of various styles of 
making decision, where numerous ways and practices of entrepreneurial 
aspects can be eventually realized. Hence, this study was conducted 
based on the phenomenon experienced by a number of manufacturing 
firms in the State of Sabah, Malaysia within the context of Small and 
Medium-Sized Enterprises (SMEs). The EO, moreover, was deemed 
as a multidimensional construct encompassing five dimensions (i.e. 
autonomy, competitive aggressiveness, innovativeness, proactiveness, 
and risk taking). The manufacturing sector in Sabah vitally contributes 
to the growth of the economy in Sabah, but the sales growth performance 
was found to be inconsistent based on the eleventh position in the 
ranking, especially among SMEs involved in the manufacturing sector in 
Sabah compared to those from the other states in Malaysia; albeit there 
was more help from the government side, challenges were still faced 
in improving their sales growth performance. With that, the objectives 
of this study were to determine the relationship between EO and firm 
performance (i.e. sales growth), as well as to determine the moderating 
influence factor of the government’s role in the relationship between 
EO and firm performance. The method applied in this study had been 
the quantitative method. In this study, proportionate stratified random 
sampling, as well as the drop-off and collecting technique was applied. 
The location of this study involved five divisions (i.e. Kudat Division, 
West Coast Division, Interior Division, Sandakan Division, and Tawau 
Division) in the State of Sabah. Meanwhile, the samples consisted of 
278 responses among owners and managers of small and medium-sized 
manufacturing firms. The data analysis was carried out via Statistical 
Package of Social Science (SPSS) Version 21.0 and Partial Least Squares-
Structural Equation Modeling (PLS-SEM) techniques by using the 
to describe and explain their views on the selection of common goods 
including apparel, telecommunication gadgets and accessories. Out 
of the eight participants selected, six were Malays, one Chinese and 
another Indian, and two of them were boys and the remaining six were 
girls. The analysis of the study reveals that tweens are well aware of 
what cool means and are capable of spontaneously defining the concept 
of cool in their own words. Cool is about popular, trendy, high status, 
fun, unique, and linked to self-identification. These findings are 
somewhat dissimilar to previous studies on Generation Y who define 
cool as functional while tweens in this study define cool as popular. This 
study also finds clear brand preferences for tweens and their ability to 
influence directly their parents’ spending which offer enduring insights 
for practitioners and academic researchers alike. Ultimately, this study 
establishes a framework for the notion of cool that could be of value to 
both marketers and researchers. This study concludes with an academic 
and practical discussion of how the cool concept could be theorised 
and applied whilst staying in touch with the needs and demands of the 
tweens’ consumers.
SmartPLS 2.0 M3 software. The results demonstrated that the attributes 
of EO (i.e. competitive aggressiveness, innovativeness, proactiveness, 
and risk-taking) displayed statistically significant relationships with 
firm performance. Nonetheless, an insignificant relationship was 
discovered between autonomy and firm performance. Furthermore, the 
factor of government’s role, as the moderator, was proven significant 
in the relationship between autonomy and performance, but otherwise, 
insignificant and non-influential in strengthening the relationships 
between other EO dimensions (i.e. competitive aggressiveness, 
innovativeness, proactiveness, and risk-taking) and firm performance. 
In addition, the implementation of the SMEs policies was not 
very encouraging as there was an insignificant relationship of the 
government’s role factor, which was supposed to boost EO and firm 
performance. Other than that, the literature of EO has been expanded 
through this study via two other principal ways. First, it minimizes 
the gaps concerning the limited studies regarding how EO affects firm 
performance. Second, since previous studies pertaining to EO and the 
performance of firms have mainly concentrated on how the dimensions 
directly affected firm performance, this study bridges that literature gap 
by investigating the impact of EO, as well as the manner in which the 
government’s role factor had an effect on the relationship between EO 
and firm performance. Hence, this study contributes to the literature, 
particularly concerning entrepreneurship and strategy research, by 
investigating the impact of EO on its sales growth performance and by 
the operationalization of the EO concept.
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This study examines a model involving Entrepreneurial Passion 
(EP), Perceived Organizational Support (POS), and Organizational 
Commitment (OC). It was hypothesized that employees’ EP will be 
positively related to their organizational commitment, and that perceived 
organizational support would serve as a mediator in the relationship 
between employees’ perceived EP and employees’ OC.  Data were gathered 
using cluster sampling method from a sampling frame of 231 Malaysian 
Manufacturing Related Small and Medium Enterprises (SMEs) located 
within the Klang Valley comprising the States of Selangor and Federal 
Territory of Kuala Lumpur. Confirmatory Factor Analysis (CFA) was 
performed on the 258 samples using structural equation modeling. The 
CFA revealed that there is a positive and direct relationship between EP 
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and OC as propounded by earlier authors. The CFA also demonstrated 
that POS has a direct, positive and significant relationship with OC as 
has been established by earlier researches. Upon introducing Perceived 
Organizational Support as a mediating variable it was found that POS 
completely mediates the relationship between EP and OC.  EP was 
also found to be directly, positively and significantly related to POS. 
With these findings the theoretical and managerial implications of this 
study are suggested.  Earlier studies on EP and the impact on OC were 
conducted in the Western setting in particular the United States but this 
study is conducted in “eastern” environment specifically in Malaysia.
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Both organizations and employees in recent decades have increasingly 
focused their attention on lifelong and continuous training.  This 
phenomenon is strongly related to the extension of working life which 
leads to socio-economical effects and new challenges for employees 
specifically in knowledge, skills, and attitudes (KSA).  In order to improve 
employees’ KSA, and to create an intellectual capital that perfectly fits the 
organization’s culture, most organizations provide learning opportunities 
(training) to their employees.  Although training is not the only way for 
employees’ learning to occur, the investment made in training requires 
an analysis of certain evidence to determine if, indeed, training pays 
off in organizational effectiveness.  Specifically, training alone will do 
little to increase employees or organizational performance unless what 
is learned as a result of training is transferred into on-the-job behaviour. 
Review of related international literatures revealed the importance of 
training transfer, nevertheless, there is lack of empirical evidence to 
support this in the Malaysian context and this study contributes a deeper 
understanding of some of the critical aspects of training transfer.  Using 
a research framework constructed from an adaptation of two key training 
evaluation models: Training Transfer Process (Baldwin & Ford, 1998), 
and Kirkpatrick’s Training Evaluation Model – Level 3 (1994), this study 
explores the argument that motivation to transfer and training transfer 
are influenced by training transfer determinants (individual factors, 
transfer climate, and training design).  In particular, this study seeks to 
investigate the role of motivation to transfer in a relationship between 
training transfer determinants and training transfer.  Thus, it presents and 
discusses empirical findings from a data collected using administered 
self-reported survey instrument from 286 support staff of University 
Teknologi MARA applying Structural Equation Modeling (AMOS 
Version 20) and Statistical Package for Social Science (SPSS Version 
20).  The data was analyzed adopting two-step model-building approach 
of SEM – Measurement Model, and Structural Model.  In checking the 
model fit, Chi-square (χ2), Goodness-of-Fit (GFI), Comparative Fit 
Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error 
of Approximation (RMSEA) were performed.  Findings of this study 
indicated that Performance Self-Efficacy, Opportunity to Use, and 
Transfer Design support the mediating role of motivation to transfer 
which indicates a final model with acceptable level of Goodness-of-
Fit: GFI = .812, CFI = .939, TLI = .934, and RMSEA = .046.  This 
study represents a more accurate methodological process, attempting 
to clearly define each of the underlying constructs.  Assessments of the 
reliabilities and validities of each construct using Confirmatory Factor 
Analysis (CFA) strengthen the correspondence rules between both 
empirical and theoretical concepts.  Results of this study signify that 
training practitioners must consider how to optimize trainees’ interest and 
motivation to transfer prior to training to ensure learning effectiveness 
and the transfer of training in post-training stage.  Hence, management 
should discover training strategies and instructional techniques that can 
be utilized to maximize the degree to which classroom learning matches 
and concepts practiced related to real life situations on the job.  Finally, 
there is also a necessity for the organizations to formalize the goal-
setting procedures and the follow-up programs in ensuring the transfer 
of training to workplace is successful.
* (MS) = Main Supervisor       (CS) = Co Supervisor
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The case study discovers with certainty about information literacy 
competencies in carrying out research process among trainees of the 
Malaysian Teacher Education Institute within the five northern region 
campuses. The Institute has a mission through its dynamic teacher training 
programmes to produce 21st century world-class trained teachers competent 
in research skills. In doing so, it is highly important to see that these trainees 
have acquired a comprehensive understanding of information literacy in their 
research process. Yet, it is a pivotal fact indicated by recent researchers that 
most future teachers often enter teaching without the necessary information 
literacy skills and knowledge in research process. An Information Literacy 
Research Process Model (ILRPM) is developed to explain the trainees’ 
behaviour of information literacy seeking skills in accessing, evaluating and 
applying their needed information when conducting their research process. 
The scope of study is based on full-time final year undergraduate trainee 
teachers for the Educational Degree Programme in Kedah, Perlis and Penang, 
who are required to conduct their school based action research final project 
paper. The population is segregated into science and non-science from 
various teacher education content-area specializations. The study uses an in-
depth triangulation analysis to investigate information literacy competency 
problems and issues faced by the trainee teachers in doing their research 
process. This research is designed as a qualitative exploratory, descriptive 
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and explanatory survey method that uses mix instruments consisting of a 
questionnaires survey on study population; and two face-to-face interviews 
with document analysis of theses from the fourteen purposive samples. 
The three research instruments were mapped to the ILRPM that uses the 
Information Literacy Standards for Teacher Education (ILSTE) indicators by 
the Educational Behavioural Sciences Section (EBSS). The findings covers 
785 study populations, who believed they can access information (32%), 
evaluate information (33%) and apply ethical usage of information (35%) 
through their questionnaire choices. Ultimately, the in-depth interviews and 
document analysis clearly demonstrate the true understanding of IL seeking 
skills of these trainees in accessing information (50.28%) and evaluating 
information (43.1%) as compared to their ability in ethical usage of 
information (6.62%). The findings had indicated that the IL competencies 
exist among the northern region trainees; nonetheless, the existence is not 
equally demonstrated within the trainees’ research processes. This research 
hopes to specify a clear cut cross section of what the Malaysian trainee 
teachers had to endure concerning information literacy in research process. 
The findings can present insights to the ministry’s stakeholders on ways to 
move forward in terms of needs, process and outcomes according to the 
Malaysian National Information Literacy Agenda (NILA) in fulfilling the 
Malaysian Higher Education Blueprint 2015-2025.
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The railway industry in ASEAN is still struggling to make sure that it is still 
relevant and needed in ASEAN logistics industry. The upcoming ASEAN 
Economic Community eventually challenged the railway industry to develop 
itself to ensure that it could compete with the other mode of transportation 
in the cross border carriage of goods. The Singapore-Kunming Railway Link 
has given the railway industry another opportunity to improve the services 
and become one of the forces, which moved the sub-region economy. 
Accordingly, the physical and institutional developments need to be done 
simultaneously in ensuring the success of the cross border carriage of 
goods by rail. Practically, in ASEAN, since the railway industry is still as 
of personal interest, the developments phase is different according to the 
countries. The collective developments have yet to take place for both 
physical and institutional developments. Nevertheless, as for the time 
being, the cross border carriage of goods by rail in ASEAN mainland is still 
governed by the local law as there are lack of sub-regional level agreements 
to be used collectively. Protocol 6 of ASEAN Framework Agreement of 
Facilitation of Goods in Transit is the only sub-regional level agreement 
available to govern the railway industry collectively. But, it only concerns 
on the railway border and interchange station. The lack of coverage of other 
important aspect, especially the liability part, might decrease the confident 
and eagerness level of the members to move on with the idea of seamless 
cross border carriage of goods by rail. The research will look into the 
practices of cross border carriage of goods by rail in ASEAN mainland 
collectively from the operational and legal perspectives. The data from the 
operational perspective will provide the much-needed understanding on the 
carriage of goods by rail industry in ASEAN. By having the understanding 
on the practices, the points of similarities discovered will be used as the 
benchmark for the understanding of the industry. Also, the research will 
look into the legal aspects of the industry including the legal procedures 
and practices. The information from these two perspectives will provide 
the guideline as to the direction of the liability framework for cross border 
carriage of goods by rail in ASEAN mainland in ensuring the suitability of 
the said approach towards the industry and the upcoming free market future 
as it is intended to be use collectively.
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The permanent deformation becomes a major problem as axle loading 
increase where it normally happens on highly stressed roads. Permanent 
deformation always is a potential major distress where the ruts trap 
water and cause hydroplaning. Therefore, it is important to make efforts 
to minimize permanent deformation and the same time it is necessary 
to develop a model to predict the potential permanent deformation 
development when designing an asphalt pavement overlay. Thus, it is 
necessary to predict the distress prediction models using Superpave 
mixes other than conventional mixes in order to be efficient in assessing 
and controlling permanent deformation of asphalt pavements. In 
relation, there is absence of Mechanistic-Empirical pavement distress 
prediction models developed to predict the Superpave mixes permanent 
deformation under Malaysian environmental conditions. In order to take 
this gap into consideration, this study was conducted to investigate the 
use of dynamic modulus in the development of permanent deformation 
distress prediction model. The following procedure was used: The 
simplified dynamic modulus analysis method established in this research 
can be good indicators to describe how a master curve’s shape varies 
with asphalt, nominal aggregate size, aging and confinement level. The 
authors have developed the simplified master curve model which can 
predict dynamic modulus beyond the measure data set. This model used 
inverse sine-hyperbolic function with the addition of four coefficients 
(α, β, xo, yo) which can describe the shape of the master curve. The 
simplified master curve model was verified by the actual laboratory data 
and further supported by statistical analysis. The finding of this study 
is also expected to provide a better understanding of how to evaluate 
and incorporate new materials into the Mechanistic-Empirical Pavement 
Design Guide. The VESYS layer rutting model only requires two 
permanent deformation parameters;  αi and μi. Therefore, the VESYS 
layer rutting models was finally adopted with minor modification to 
model asphalt pavement overlay permanent deformation. It is relatively 
simple model to use in the implementation process. The final lab 
expression for FHV mix was initially selected for the field calibration and 
validation process are; c is 80.0 for resilient strain, b is 0.91 for rutting 
accumulation or seasonal trend, μ is 1.61 for calibration and validation 
, α is 0.09 for calibration and validation. These local calibration factors 
are the adjustments applied to the coefficients or exponents of the 
transfer function to eliminate bias between the predicted and measured 
pavement distresses. The combination of calibration factors can also 
be used to minimize the standard error of the prediction equation. The 
standard error of the estimate measured the amount of dispersion of 
the data points around the line of equality between the observed and 
predicted values. The recorded experience in this analysis can be used 
for future model Mechanistic-Empirical calibration and validation in 
Malaysia or to assess existing pavement conditions provided similar 
materials and specifications are applied.
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The aim of this study is to determine the key success factors for interstate 
Ro-Ro Short Sea Shipping (SSS) operations in the Brunei, Indonesia, 
Malaysia and Philippines East ASEAN Growth Area (BIMP-EAGA). 
Although the literature has addressed a myriad of important factors 
through earlier research, the identification of the key determinants for the 
success of SSS operations in this sub-region is imperative because each 
route or corridor has its own peculiarities. Hence, this study is expected 
to assist SSS authorities, private investors and financial institutions to 
focus their limited resources on several key factors that could ensure the 
success of their SSS undertakings. The initial step in the research design 
involved the identification of relevant factors that have contributed 
towards successful SSS operations through a process of literature review. 
However, the breath of the literature on SSS outside Europe and North 
America, which may differ in the required variables for a successful SSS 
operation is still limited. Hence, a Delphi survey has been conducted 
with sub-regional SSS experts through a purposive sampling method to 
identify any new determinants and assess their opinions on the relative 
importance of all the determinants involved. After identifying the key 
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determinants, their weightages were subsequently determined through 
the Analytic Hierarchy Process (AHP). As a result, a decision making 
model to assess the prospect of interstate Ro-Ro SSS operations 
along the routes identified is established. This study addresses the 
gap in the literature by focusing on interstate Ro-Ro SSS in BIMP-
EAGA and extending the usage of a combined Delphi-AHP technique 
to the domain of SSS. Additionally, unlike most contemporary SSS 
research that focuses on developing SSS as a viable alternative to road 
transportation, most of the routes identified in BIMP-EAGA are inter-
island connections. Hence, this research also contributes to the dearth of 
literature in corridors where SSS is an imperative in order to facilitate 
sub-regional connectivity and economic development. Therefore, 
this decision making model is expected to assist the sub-regional 
stakeholders to address the identified key determinants required for a 
successful SSS operation.
